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SECTION 1 

CALIBRATION 



1.1 INTRODUCTION 

1.1.1 General 

The purpose of calibration is to take account of any 
long-term drifts in the components of the instrument and 
to restore the accuracy, traceable to a known standard. 

The period between calibrations depends upon the 
accuracy performance required from the instrument and for 
guidance, guaranteed accuracies for 24 hours, 90 days and 
1 year are quoted. 

The calibration procedures presented in the following 
pages should cater for most calibration situations. If, how- 
ever, a special problem arises, please contact our Customer 
Service Section. 

1.1.2 The Essentials for Good Calibration 

Temperature - So that the instrument can meet its 
specification over the quoted temperature range, the temp- 
erature environment should be stabilised at 230C ±1oc. 
In addition, temperature gradients around the instrument 
should be considered, therefore calibrate the instrument in 
its normal operating position and allow plenty of room for 
ventilation. 

Warm up - It is essential that the instrument has 
fully temperature stabilised if the best results from cali- 
bration are to be achieved. Therefore, at least a 2 hour 
warm-up period is recommended during which time the 
line supply or the covers should not be removed even for a 
short period. In addition, if the covers have been removed, 
make certain that they are correctly fitted and that the leaf 
contacts to the Earth and Guard Shields are in good shape. 

Calibration Source - To perform a useful calibration 
the accuracy of the source should always be at least four 
times that of the instrument being calibrated. In most 
cases, examples of likely sources are given for each cali- 
bration function. 

With some calibration sources, the output may take 
several seconds to settle to a final value, therefore unless 
a shorter settling time is assured, a period of 10 seconds is 
'■ecommended before each calibration operation. 

Guarding - It is preferable to arrange for the DVM 
to be calibrated with 'Local Guard' selected. Furthermore 
to arrange for the 'Lo' terminal of the DVM to remain at 
'earth' throughout and let the calibration source float. 

If a 'Remote Guard' connection is necessary then examples 
are shown in the Operating Manual. 



1.1.3 The 'AUTOCAL' Process 

1.1. 3.1 General 

The Datron 'AUTOCAL' process means that complete 
calibration of AC, DC, Ohms and Current on every range 
can be carried out from the instruments own front panel. 
In the process, an internal non-volatile memory stores 
calibration constants for each function and range as deter- 
mined when the instrument takes a series of 16 readings of 
the applied calibration source. Internally, each of the 
readings is deviated by one sixteenth of a digit and when 
an average is taken, the instrument is able to resolve to 
better than one least significant digit displayed. 

Access to the non-volatile memory is gained using 
a key inserted into the rear panel. When calibration is 
complete, the key is removed, therefore preventing acci- 
dental or unauthorised use of the calibration routine. 

1.1. 3. 2 Procedure Outline 

- Select the 'FUNCTION' and 'RANGE' to be cali- 
brated and cancel any 'MODE' or 'COMPUTE' buttons. 

Insert the key into the 'CALIBRATE ENABLE' 
keyswitch on the rear panel and turn to the 'CAL' position. 
(The 'cal' legend will be displayed on the front panel.) 

If the instrument is fitted with Option 50 IEEE Bus, 
set the rear panel address switch to 31 i.e. all 1 's. 

- Connect the calibration source to the input terminals 
and operate the keys shown in the tables in the following 
pages. When a 'CALIBRATE' button is operated, its assoc- 
iated L.E.D. indicator will light and extinguish when the 
calibration operation is executed. 

- When all calibration is complete turn the keyswitch 
to 'RUN' and remove the key. 

1.1. 3.3 The Five 'AUTOCAL' Keys 

'Zero' - This takes account of offsets in the instrument 
and in the calibration source. 

'Gain' - This sets a scaling factor for each range and 
function. 

Ib - This nulls the input bias current of the DC 
voltage measurement circuits to around lOpA. Therefore 
it only has a significant effect on the low DC voltage ranges 
and high resistance Ohms ranges. It can be operated as 
often as required and independently of other calibration 
operations. It will be seen that successive operations of 'Ib' 
approach the final nulled value of current iteratively. 
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'AcHf' - This flattens the response of the A.C. ampli- 
fier used for AC voltage measurement. It should only be 
used when a full calibration i.e. 'Zero', 'Gain' and 'AcHf' 
is carried out. As with 'lb' the calibration action is iterative 
and requires several operations of the key to complete. 

'Lin' - This is an important calibration operation as 
it optimises the basic linearity of the internal measurement 
circuitry used for all ranges and functions. It must be used 
before any DC voltage or Ohms calibration is carried out. 

1. 1.3.4 'AUTOCAL' using 'KEYBOARD' 

This is an extension of the 'AUTOCAL' process 
which is useful when using a calibration source set to a 
nominal value but with known errors. This means for 
example that calibration directly to a standard cell is 
possible. A full explanation of the procedure is covered 
in section 1.7. 

1. 1.3.5 'AUTOCAL' over the Bus 

Each of the five calibration operations can be control- 
led using Option 50, the IEEE bus. This means that the 
instrument can be entirely calibrated remotely or under 
program control. As mentioned in the 'Procedure Outline' 
for a manual calibration, the rear panel address switch 
should be set to 31, i.e. all 1's. When a bus calibration is 
required the address switch must be set to the address 
number assigned to the DVM in the system. More details 
of calibration with the bus are included in section 1.8. 



1.2 DC VOLTAGE CALIBRATION 

1.2.1 General 

^ The procedure in the table opposite is all that is 
'necessary to completely 'AUTOCAL' the DC voltage 
function. Steps 1 and 2 affect the accuracy on all ranges 
and should therefore be carried out even if just one range 
is being calibrated. 

On each range a 'Zero' and 'Gain' calibration is 
required for each polarity of input. The two 'Zero' calibrat- 
ions are included to overcome a possible zero difference 
with the polarity setting of the DC calibration source. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table, repeat operations of the same 
'CALIBRATE' key are permissible. Where no tolerance 
is shown in this column, only the exact reading quoted 
with an occasional least significant digit showing is to be 
expected. 



1. 1.3.6 'Error 4' 

If during calibration 'Error 4' is displayed, this indi- 
cates that the Calibration Source deviates too far from the 
calibration span of the instrument. Under these circum- 
stances, the calibration memory is not updated and the 
instrument goes into 'Hold' with the calibration button 
calibration key LED remains on. 

In the case of 'Zero', 'Gain' or 'AcHf' the Calibration 
Source should be checked and the same 'CALIBRATE' 
key repressed. The 'Hold' mode may be released any 
time and the instrument will free run again. If 'Error 4' 
follows 'Ib' or 'Lin' or persistently appears following 'Zero', 
'Gain' or 'AcHf' then an instrument failure may have 
occurred. Therefore either consult our Customer Service 
Section or the Servicing Section of this Handbook. 



1.2.2 Equipment Required 

- 1M12 'Lin' Source. This is a IMfi 5% resistor in 
parallel with a InF capacitor, shielded to reduce noise 
interference. 

- 10MJ2 'Ib' Source. This is a lOMfi 5% resistor in 
parallel with a InF capacitor, shielded to reduce noise 
interference. 

Datron products, number 400391 and 400392, are 
available as 'Lin' and 'Ib' sources and are recommended. 

- A DC Calibration Source, e.g.: Datron 4000/4000A 
Autocal Standard. 

1.2.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Specification 
Verification' section of the User's Handbook will be useful; 
it provides tables for quick reference of accuracy on all 
ranges and functions in displayed digits. 
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DC VOLTAGE CALIBRATION 



- 


Step 


Calibration 

Operation 


Calibration 

Source 

Output 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Remarks 


— 


1 


Linearity 


1M12 Lin 
Source 


DC,1 

FilterMI 


'Lin' 


<10 digits 
(<100 digits) 


This calibration step 
may take around 30 
seconds to complete 




2 


Input Bias 
Current 


10Mi2 Ib 
Source 


DC,.1 


'Ib' 


<100 digits 


Each subsequent 
operation of 'Ib' should 
approximately halve 
the DVM reading 




3 


10V Range 
Zero 


+0.0000V 


DC, 10 


'Zero' 


tO.OOOOV 






4 


10V Positive 
Full Range 


+ 10.0000V 


DC, 10 


'Gain' 


+ 10.0000V 






5 


10V Range 
Zero 


-O.OOOOV 


DC, 10 


'Zero' 


±0.0000V 






6 


10V Negative 
Full Range 


-10.0000V 


DC,10 


'Gain' 


-10.0000V 






7 


IV Range 
Zero 


+0.00000V 


DC,1 


'Zero' 


±. 00000 V 






8 


IV Positive 
Full Range 


+ 1.00000V 


DC,1 


'Gain' 


+ 1.00000V 






g 


IV Range 
Zero 


-O.OOOOOV 


DC,1 


'Zero' 


±. 00000 V 






10 


IV Negative 
Full Range 


-1.00000V 


DC,1 


'Gain' 


-1.00000V 




- 


11 


■ IV Range 
Zero 


+0.000mV 


DC,.1 


'Zero' 


±0.000mV 
±1 digit 


Wait for the reading 
to stabilize before 
operating 'Zero' 




12 


• IV Positive 
Full Range 


+ 1 00.000m V 


DC,.1 


'Gain' 


+ 100.000V 
±1 digit 






13 


■ IV Range 
Zero 


-O.OOOmV 


DC,.1 


'Zero' 


±0.000mV 
±1 digit 


Wait for the reading 
to stabilize before 
operating 'Zero' 


— 


14 


,1V Negative 
Full Range 


-1 00.000m V 


DC,.1 


'Gain' 


-100.000V 
±1 digit 






15 


100V Range 
Zero 


+O.OOOV 


DC,100 


'Zero' 


iO.OOOV 






16 


100V Positive 
Full Range 


+ 100.000V 


DC,100 


'Gain' 


+100.000V 




— 


17 


100V Range 
Zero 


-o.ooov 


DC, 100 


'Zero' 


±0.000V 






18 


100V Negative 
Full Range 


-100.000V 


DC, 100 


'Gain' 


-100.000V 




— 


19 


1000V Range 
Zero 


+0.00V 


DC, 1000 


'Zero' 


±0.00V 




- 


20 


1000V Positive 
Full Range 


+ 1000.00V 


DC, 1000 


'Gain' 


+1000.00V 


m Lethal voltages 
m present - increase 
calibration source 
f in 100V steps if 
■ possible 


— 


21 


1000V Range 
Zero 


-0,00V 


DC, 1000 


'Zero' 


±o.oov 




- 


22 


1000V Negative 
Full Range 


-1000.00V 


DC, 1000 


'Gain' 


-1000.00V 


m Lethal voltages 
M present - increase 
calibration source' 
f in 100V steps if 
f possible 



[1] For 1061 A, Input Filter increases resolution by 1 digit — 1061 A tolerance given in brackets ( ). 
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1.3 OHMS CALIBRATION 



1.3.1 General 

The procedure in the table opposite is all that is 
necessary to completely 'AUTOCAL' the Ohms function. 
If just the Ohms or just one range of the Ohms is to be 
calibrated, then steps 1 and 2 in the DC Voltage Calibration 
table should be carried out first. Then on each Ohms range 
just a 'Zero' and 'Gain' calibration is required. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table, repeat operations of the same 
'CALIBRATE' key is permissible to improve the reading. 
Where no tolerance is shown in this column, only the exact 
reading quoted with an occasional least significant digit 
showing is to be expected. 



1.3.2 'Zero' Resistance Source 

For accurate 'Zero' calibration on Ohms it is 
ESSENTIAL that a correctly connected zero source is used. 
Two arrangements are necessary as shown in Fig. 1.1; 
it can be seen that '4 wire J2' selection is recommended on 
all ranges. 

1.3.3 Equipment Required 

A set of resistance standards from lOfil to lOMO in 
decades; it is essential that 10J2 to lOOkfi standards are 
4 terminal devices, e.g. Datron 4000/4000A Autocal 
Standard with Option 20. 

1.3.4 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the Operating Handbook 
will be useful. It provides tables for quick reference of 
accuracy on all ranges and functions in displayed digits. 
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OHMS CALIBRATION TABLE 



r 

Step 


Calibration 

Operation 


Calibration 

Source 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


’ 

Remarks 


1 


10J2 Range 
Zero 


4 wire zero 


kl2, 4 wire, 1012 


'Zero' 


±0.000012 
±1 digit 


Wait for the reading 
to stabilize before 
operating 'Zero' 


2 


10S2 Full 
Range 


10O [1] 
Standard 
Resistor 


kl2, 4 wire, 1 012 


'Gain' 


10.000012 
±1 digit 


Wait for the reading 
to stabilize before 
operating 'Gain' 


3 


,1kJ2 Range 
Zero 


4 wire zero 


kl2, 4 wire, .1 


'Zero' 


±0.00012 




4 


.1kl2 Full 
Range 


10012 [1] 
Standard 
Resistor 


kl2, 4 wire, .1 


'Gain' 


100.00012 




5 


1kJ2 Range 
Zero 


4 wire zero 


kl2, 4 wire, 1 


'Zero' 


±.00000kl2 




6 


1kJ2 Full 
Range 


1kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 1 


'Gain' 


1 .00000kl2 




7 


lOkfi Range 
Zero 


4 wire zero 


kl2, 4 wire, 10 


'Zero' 


±0.0000kl2 




8 


lOkfi Full 
Range 


10kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 10 


'Gain' 


10.0000kl2 




9 


100kJ2 
Range Zero 


4 wire zero 


kl2, 4 wire, 100 


'Zero' 


±0.000kl2 




10 


100kS2 
Full Range 


100kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 100 


'Gain' 


100.000kl2 




11 


1000kS2 
Range Zero 


4 wire zero 


kl2,4 wire, 1000 
Input Filter[2] 


'Zero' 


±0.00kl2 

(±0.000kl2) 




12 


1000k^2 
Full Range 


1000kl2 [1] 
Standard 
Resistor 


kl2, 4 wire, 1000 
Input Filter[2l 


'Gain' 


1000.00kl2 
±1 digit 
(1000.000kl2) 
(±10 digits) 




13 


10MJ2 Range 
Zero 


4 wire zero 


kl2, 4 wire, 10M12 
Input Filter(2] 


'Zero' 


±0.0000M12 

(±O.OOOOOM12) 




14 


10MJ7 Full 
Range 


10M12 [1] 
Standard 
Resistor 


kl2, 4 wire, 10M12 
Input Filter[2] 


'Gain' 


10.0000M12 
±5 digits 
(10.00000M12) 
(±50 digits) 





[1 ] - With Standard Resistor sources it may be useful to use the 'KEYBOARD' method of calibration - see section 1 .7 
[2] - For 1061 A, Input filter increases resolution by 1 digit, so 1061 A figures are given in brackets ( ). 
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1.4 AC VOLTAGE CALIBRATION - OPTION 10 ONLY 



1.4.1 General 

The procedure in the table opposite is all that is 
necessary to completely 'AUTOCAL' the AC voltage 
function. On each range just a 'Zero', 'Gain' and 'AcHf' 
calibration is required. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table, repeat operation of the same 
'CALIBRATE' key is permissible to improve the readings. 
This will be necessary with the AcHf key. 



1.4.2 Equipment Required 

A copper shorting link and an AC calibration source 
e.g. Datron 4200 Autocal AC Standard. 

1.4.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the Operating Handbook 
will be useful. It provides tables for quick reference of 
accuracy on all ranges and functions in displayed digits. 
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Calibration 

Operation 

DC coupled 
AC Zero 



Calibration 

Source 

Output 

Copper 
Shorting link 



DVM 

Setting 

AC,DC,.1 



'CALIBRATE' 

Key 

'Zero' 



1000V Full 
Range HF 



1000V rms 
20kHz 



AC,1000 
Input filter 



'AcHf' 



DVM Reading 
After 

Calibration 

O.OOOmV 
±3 digits 



2 


.IV Range 
Zero 


Copper 
Shorting link 


AC,.1 


Check only 


<100 digits 


3 


IV Range 
Zero 


Copper 
Shorting link 


AC,1 


'Zero' 


.OOOOOV 
±1 digit 


4 


10V Range 
Zero 


Copper 
Shorting link 


AC, 10 


'Zero' 


O.OOOOV 
±1 digit 


5 


100V Range 
Zero 


Copper 
Shorting link 


AC, 100 


'Zero' 


O.OOOV 
±1 digit 


6 


1000V Range 
Zero 


Copper 
Shorting link 


AC, 1000 


'Zero' 


O.OOV 
±1 digit 


7 


10V Full 
Range LF 


10V rms 
500 Hz 


AC,10 
Input Filter 


'Gain' 


10.0000V 
±1 digit 


8 


10V Full 
Range HF 


10V rms 
30 kHz 


AC, 10 
Input filter 


'AcHf' 


10.0000V 
±5 digits 


9 


IV Full 
Range LF 


IV rms 
500Hz 


AC,1 

Input filter 


'Gain' 


1.00000V 
±1 digit 


10 


IV Full 
Range HF 


IV rms 
30 kHz 


AC,1 

Input filter 


'AcHf' 


1.00000V 
±5 digits 


11 


.IV Full 
Range LF 


.IV rms 
500 Hz 


AC,.1 

Input filter 


'Gain' 


1 00.000m V 
±2 digits 


12 


.IV Full 
Range HF 


.IV rms 
30 kHz 


AC,.1 

Input filter 


'AcHf' 


1 0O.OOOmV 
±5 digits 


13 


100V Full 
Range LF 


1 0OV rms 
500 Hz 


AC, 100 
Input filter 


'Gain' 


100.000V 
±1 digit 


14 


100V Full 
Range HF 


100V rms 
30 kHz 


AC, 100 
Input filter 


'AcHf 


100.000V 
±5 digits 


15 


1000V Full 
Range LF 


1000V rms 
500 Hz 


AC, 1000 
Input filter 


'Gain' 


1000.00V 
±1 digit 



1000.00V 
±5 digits 



Remarks 



Set 'Local Guard'. Do 
not set 'Input filter'. 
Wait for reading to 
stabilize before 
operating 'Zero' 



Select 'Input filter' 
for remaining steps 



Lethal voltage 
present. - increase 
calibration source 
in 1 0OV steps if 
possible 

Lethal voltage 
present - increase 
calibration source 
in 100V steps if 
possible. DO 
NOT EXCEED 
25 kHz 
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1.4 AC VOLTAGE CALIBRATION - 1061 A OPTION 12 ONLY 



1 .4.4 General 

The procedure in the table opposite is all that is 
necessary to completely 'AUTOCAL' the AC voltage 
function. On each range just a 'Zero', 'Gain' and 'AcHf' 
calibration is required. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table, repeat operation of the same 
'CALIBRATE' key is permissible to improve the readings. 
This will be necessary with the AcHf key. 

Note; To reduce the effect of noise at low input levels, AC 
zero calibration is carried out at 0.1% Range; and for 
lOOmV Range zero (steps 1 & 2 of the table). Guard is 
connected to Lo using a copper shorting link. 



1.4.5 Equipment Required 

A copper shorting link and an AC calibration source 
e.g. Datron 4200 Autocal AC Standard. 

1.4.6 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Specif- 
ication Verification' section of the User's Handbook can 
be employed. It describes the use of 'Spec' mode to verify 
the accuracy of the instrument, also providing a report 
sheet 'master copy' for compilation of permanent records. 
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AC VOLTAGE CALIBRATION TABLE (1061A OPTION 12 ONLY) 



Calibration 

Operation 

DC coupled 
AC Zero 



.IV Range 
Zero 

IV Range 
Zero 

10V Range 
Zero 

100V Range 
Zero 

1000V Range 
Zero 

10V Full 
Range LF 

10V Full 
Range HF 

IV Full 
Range LF 

IV Full 
Range HF 

.IV Full 
Range LF 

.IV Full 
Range HF 

100V Full 
Range LF 

100V Full 
Range HF 

1000V LF 
Range Gain 



I 1000V HF 
j Range Gain 



Calibration 

Source 

Output 

O.IOOmV 
500Hz 
(short Guard 
to Lo) 



Short Hi to 
Lo to Guard 

0.00100V 

500Hz 

0.0100V 

500Hz 

0.100V 

500Hz 

1.00V 

500Hz 

10V rms 
500Hz 

10V rms 
30KHZ 

IV rms 
500Hz 

IV rms 
30kHz 

.IV rms 
500Hz 

.IV rms 
30kHz 

100V rms 
500Hz 

100V rms 
30kHz 

500V rms 
500Hz 



500V rms 
20kHz 



DVM 

Setting 

AC,DC,.1 



AC, 10 



AC, 100 



AC, 1000 



AC, 10 



AC, 10 



AC, 100 



AC, 100 



'CALIBRATE' 

Key 

'Zero' 



Check only 



'Zero' 



'Zero' 



'Gain' 



'AcHf' 



'Gain' 



'AcHf' 



'Gain' 




'Gain' 



'AcHf' 



AC,1000 'KEYBOARD 500V' 
'Gain' 



DVM Reading 
After 

Calibration 

O.IOOmV 
±10 digits 



<C100 digits 

0.00100V 
±1 digit 

0.010,0V 
±1 digit 

0.100 V 
±1 digit 

1.00V 
±1 digit 

10.000,0V 
±1 digit 

10.000. 0V 
±10 digits 

1 .000. 00V 
±1 digit 

1 .000,00V 
±10 digits 

1 00.000m V 
±2 digits 

1 00.000m V 
±10 digits 

100.000V 
±1 digit 

100.000V 
±10 digits 

500.00V 

±1 digit 



AC.1000 'KEYBOARD 500V' 500.00V 

'AcHf' ±15 digits 



Remarks 



Set 'Local Guard'. 
Do not set filter in. 
Wait for reading to 
stabilize before 
operating 'Zero' 



Lethal voltage 
present - increase 
calibration source 
in lOOv steps if 
possible 

Lethal voltage 
present ■ increase 
calibration source 
in 100V steps if 
possible. DO 
NOT EXCEED 
25kHz 




1.5 DC CURRENT CALIBRATION 

(No DC Current facility if Option 12 is fitted) 
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1.5.1 General 

The procedure in the table below shows all that is 
necessary to completely 'AUTOCAL' the DC Current 
function. If just the DC Current or just one range of DC 
Current is to be calibrated, then step 11 to 14 of the DC 
Voltage Calibration table should be carried out first. 
Then on each DC Current range just a 'Zero' and 'Gain' 
calibration is required. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table then repeat operation of the 
same 'CALIBRATE' key is permissible to improve the 
reading. Where no tolerance is shown in this column, only 
the exact reading quoted with an occasional least significant 
digit showing is to be expected. 



1.5.2 Equipment Required 

A DC Current calibration source, e.g. Datron 4000/ 
4000A Autocal Standard with Option 20. 



1.5.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the 'Speci- 
fication Verification' section of the Operating Handbook 
will be useful. It provides tables for quick reference of 
accuracy on all ranges and functions in displayed digits. 



DC CURRENT CALIBRATION TABLE 



Step 


Calibration 

Operation 


Calibration 

Source 

Output 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Remarks 


1 


.1mA Range 
Zero 


O.OOOjuA 


DC,I,.1 


'Zero' 


±0.000)iA 
±1 digit 


Do not select 
'Input filter' 


2 


.1mA Full 
Range 


-MOO.OOOmA 


DC,I,.1 


'Gain' 


-MOO.OOOmA 
±2 digits 




3 


1mA Range 
Zero 


O.OOOOOmA 


DC,I,1 


'Zero' 


±. 00000m A 
±1 digit 




4 


1mA Full 
Range 


-M.OOOOOmA 


DC,I,1 


'Gain' 


■H .00000mA 
±2 digits 




5 


10mA Range 
Zero 


O.OOOOmA 


DC,1,10 


'Zero' 


±0.(K)00mA 
±1 digit 




6 


10mA Full 
Range 


-MO.OOOOmA 


DC ,1,10 


'Gain' 


-H O.OOOOmA 




7 


100mA Range 
Zero 


O.OOOmA 


Dc;,ioo 


'Zero' 


±0. 000m A 




8 


100mA Full 
Range 


-I- 100.000mA 


DCJ[,100 


'Gain' 


-1-1 00.000mA 




9 


1000mA 
Range Zero 


0.00mA 


DC, 1, 1000 


'Zero' 


iO.OOmA 

1 




10 


1000mA 
Full Range 


-n 000.00mA 


DC,I,1000 


'Gain' 


+ 1000.00mA 






1.6 AC CURRENT CALIBRATION 

(In conjunction with Option 10 only) 
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1.6.1 General 

The procedure in the table below shows all that is 
required to completely 'AUTOCAL' the AC Current 
function. If just the AC Current or just one range of AC 
Current is to be calibrated, then steps 1, 2, 11 & 12 of the 
Option 10 AC Voltage Calibration table must be carried out 
first. Then on each range just a 'Zero' and 'Gain' calibration 
is required. 

If the 'DVM Reading After Calibration' is not in 
accordance with the table then repeat operations of the 
same 'CALIBRATE' key is permissible to improve the 
reading. 



1.6.2 Equipment Required 

An AC Current calibration source at 1kHz. e.g. 
Datron 4200 Autocal AC Standard with option 30. 



1.6.3 Checking Accuracy after 'AUTOCAL' 

To check the accuracy after 'AUTOCAL' the speci- 
fication Verification section of the Operation Handbook 
will be useful. It provides tables for quick reference of 
accuracy on all ranges and functions in displayed digits. 



AC CURRENT CALIBRATION TABLE 





Calibration 

Operation 


Calibration 

Source 

Output 


DVM 

Setting 


'CALIBRATE' 

Key 


DVM Reading 
After 

Calibration 


Remarks 




DC coupled 
AC Zero 


No connections 
to DVM input 
terminals 


I,DC,AC,.1 


'Zero' 


O.OOOmA 
±5 digits 


Do not select 
'Input filter' 


Hi 


.1mA Range 
Zero 


n 


I,AC,.1 


Check only 


<±100 digits 


Cancel DC coupled 


H 


1mA Range 
Zero 


ft 


I,DC,AC,1 


'Zero' 


.00000mA 
±5 digits 






10mA Range 
Zero 


ft 


I,DC,AC,10 


'Zero' 


0.0000mA 
±5 digits 




5 


100mA Range 
Zero 


ft 


I,DC,AC,100 


'Zero' 


O.OOOmA 
±5 digits 




6 


1000mA 
Range Zero 


ft 


I,DC,AC,1000 


'Zero' 


0.00mA 
±5 digits 




7 


.1mA Full 
Range 


IOOmA, 1kHz 


I,DC,AC,.1 


'Gain' 


100.000/uA 
±10 digits 




8 


1mA Full 
Range 


1mA, 1 kHz 


I,DC,AC,1 


'Gain' 


1.00000mA 
±10 digits 




9 


10mA Full 
Range 


10mA, 1 kHz 


I,DC,AC,10 


'Gain' 


10,0000mA 
±10 digits 




10 


100mA 
Full Range 


100mA, 1 kHz 


I,DC,AC,100 


'Gain' 


100,000mA 
±10 digits 




11 


1000mA 
Full Range 


1A, 1 kHz 


I,DC,AC,1000 


'Gain' 


1000.00mA 
±10 digits 
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1.7 CALIBRATION USING KEYBOARD' 



1.7.1 General 

The 'KEYBOARD' method of calibration is useful 
when a calibration source although set to a nominal value 
has known errors. In this situation the known value of the 
calibration source can be entered into the DVM before the 
'AUTOCAL' process is executed. The process is functional 
during any calibration with a source of magnitude between 
20% and 200% of the range selected, but it should be noted 
that for equal magnitude source errors, calibrating at the 
lower percentage end of range produces a higher percentage 
calibration error. The 'KEYBOARD' method operates for 
both the 'Gain' and 'AcHf' calibration operations. An 
example using 'KEYBOARD' to calibrate directly against 
a Standard Cell is shown in the table below. 



1.7.2 'KEYBOARD' with Negative Inputs 

If the 'KEYBOARD' method is used on DC Voltage 
calibration with Negative polarity sources, it is important 
NOT to enter a negative sign with the keyed-in source 
value. The instrument itself can determine the polarity of 
the source and update the appropriate calibration memory 
location. 

1.7.3 'KEYBOARD' Calibration Example 

The example shown in the table below uses 'KEY- 
BOARD' to calibrate the 1000V AC LF Range Gain at 
500V (step 15 of the AC Voltage Calibration table for 
Option 12). 
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1.8 'AUTOCAL' OVER THE BUS 

All the calibration procedures covered in this manual 
can be carried out remotely using Option 50, the IEEE Bus. 

Effectively, the five calibration keys are replaced 
by five Bus instructions and these are used instead of the 
'CALIBRATE' keys listed in the Calibration tables on 
previous pages. 

An example of calibration with the Bus is given in 
the table below. A complete program listing for the same 
calibration operation assuming an HP9825 controller is as 
follows: - 



0; dim DS[15] 

1: clr728 

2: wrt 728,"F3R3Q1W1=" 
3: O-^'S 

4: wrt 728,"G0=" 



define 15 character string 
variable 

send 'device clear' to DVM 
(interface 7, address 28) 
program to DC IV, SRQ 
Mode 1, Enable Cal. 

program zero cal. trigger 



5: 


oni 7,"srq" 




6: 


eir 7,128 




7: 


if bit ("01XXXXXX' 


,S) 




=0;jmp —1 




8: 


dsp "Apply IV & 






CONTINUE" 




9: 


0-^S;stp 




10: 


wrt 728, "G1=" 




11: 


oni 7,"srq” 




12: 


eir 7,128 




13: 


if bit ("01XXXXXX' 


,S) 




=0:jmp —1 




14; 


wrt 728,"T0W0=" 





15: Id 728 
16: stp 

17: "srq":rds(728)->S 

18: red 728, DS 
19: iret 
*7717 



jump to SRQ service routine 
on interrupt 

enable SRQ interrupts from 
interface 7 
check status byte S 
obtained by service routine 
prompt operator to apply 
calibration source on com- 
pleting zero cal 

program gain cal. trigger 



program to Internal Trigger, 
Disable Cal. on completion 
of gain cal. 

program DVM to local state 

SRQ service routine to read 
status byte 



CALIBRATION EXAMPLE USING THE BUS 



Step 


Calibration 

Operation 


Calibration 

Source 


DVM 

Setting 


Bus 

Controller 

Instruction 


DVM Reading 
After 

Calibration 


Remarks 


1 


Set DVM to 
known state 




In Remote 
State 


'Device Clear' 




Program DVM to 
predetermined state 
A0C0DXE0F3M0N0 
O0P0Q0R6S0T5 


2 


Set DVM to 
DCV, IV 
Range, and 
prepare for 
calibration 


-(-O.OOOOOV 


Calibration 
key to 'CAL' 


'F3R3Q1W1=' 




Program DVM to 
Function:DC V(F3) 
Range:1V (R3) 
SRQ Mode 1 (Q1) 
Enable Cal. (W1) 


3 


IV Range 
Zero 


-^O.OOOOOV 


In Remote 
State 


'G0=' 


±.ooooov 


Program 'Zero' cal., 
SRQ indicates when 
calibration operation 
completed 


4 


IV Positive 
Full Range 


-1- 1.00000V 


In Remote 
State 


'G1=' 


-(-1.00000V 


Program 'Gain' cal., 
SRQ indicates when 
calibration operation 
completed 


5 


Set DVM to 
Internal 
Trigger, 
Disable Cal. 




In Remote 
State 


'T0W0=' 




Program DVM to 
Internal Trigger (T0), 
Disable Cal. (W0) 


6 






In Local State, 
Calibration key 
to 'RUN' 


'Local' 




DVM in normal mode, 
free-running 
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SECTION 2 

MECHANICAL DESCRIPTION 



2.1 GENERAL 

The 1061 has been designed to be either rack 
mounted in a standard 19" rack OVz" (2U) height re- 
quired) or bench top/portable with integral tilt stand. An 
exploded view of the instrument is shown in Fig 2.1. 

2.2 FRONT PANEL 

The front panel incorporates the signal input termin- 
als, range, function, mode, keyboard, compute and power 
switches and a numeric/legend gas discharge display. 

2.3 REAR PANEL 

The rear panel incorporates the mains supply, power 
input socket and fuses, digital and analog output sockets, 
rear and ratio signal input sockets, rear/front panel signal 
input selection switch, run/calibrate keyswitch, calibration 
interval (error) select switch and current option fuse. 

2.4 EXTERNAL CONSTRUCTION 

A screen printed key designation overlay adheres to 

the front panel retaining the polarising filter in front of the 
display. Both the front and rear panels are held together by 
two side extrusions running from front to rear. These 
side extrusions provide both slots for the handles or rack 



mounting 'ears' and locating points for the structural 
foam covers. The bottom cover is fitted with the tilt- 
stand, rubber feet and instruction card. Earth screening 
of the covers and guarding is provided by aluminium plates, 
heat-staked to the inside of the covers with electrical 
connections made by spring contacts. 

2.5 INTERNAL CONSTRUCTION 

An internal chassis is constructed from five printed 
circuit boards, held together by connectors at each corner 
and held rigid by two inner aluminium shields fixed hori- 
zontally on the instrument's centre line running from 
front to rear. Input terminals, switches and display are 
mounted on the front printed circuit board (pcb) and the 
power supply on the rear pcb. The two side and centre 
pcb's are used for interconnections between the main 
circuit boards. 

All the main circuit boards are mounted on the inner 
shields with hinges and quick release fasteners with flexible 
connections to allow operation in the 'hinged-up' position. 
The Analog output circuitry is fixed on to the rear pcb of 
the chassis and the Ratio/Rear Input circuitry on to the 
rear panel. The options are mechanically fitted and require 
no soldering. 

The chassis is mounted on to the side extrusions with 
nylon screws, spacers and an insulation sheet to ensure 
that the 'electrical spacings' of the BSI, UL and VDE 
specifications are achieved. 
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REAR GUARD SCREEN 
DIGITAL ASSEMBLY 

RATIO/REAR INPUT ASSEMBLY (OPTION) 
ANALOG OUTPUT ASSEMBLY (OPTION) 

REAR (POWER SUPPLY) PCB ASSEMBLY 

REAR PANEL ASSEMBLY 

POWER SUPPLY VOLTAGE SELECTION LINKS 

R.H. PCB ASSEMBLY 

HANDLE ASSEMBLY 

INSULATION SHEET 

RACK MOUNTING BRACKET 

SIDE EXTRUSION 

DIGITAL INTERFACE ASSEMBLY (OPTION) 

EARTH SCREEN 

DISPLAY DRIVER ASSEMBLY 



CURRENT ASSEMBLY (OPTION) ) „ rii 

ACASSEMBLY (OPTION 10) | See Note [1] 

OHMS ASSEMBLY (OPTION) 

OUTER GUARD SCREEN 
BOTTOM COVER ASSEMBLY 
R.H. CENTRE GUARD SCREEN 
FRONT PANEL AND OVERLAY 
TERMINAL SUPPORT PLATE 
FRONT PCB ASSEMBLY 
FRONT GUARD SCREEN 
L.H. PCB ASSEMBLY 
L.H. CENTRE GUARD SCREEN 
CENTRE PCB ASSEMBLY 
ANALOG ASSEMBLY 
TOP COVER ASSEMBLY 



FIG. 2.1 EXPLODED VIEW OF INSTRUMENT 



[1] AC Assembly for 1061A Option 12 is fitted in place of AC Option lOand Current Option 30 pcb assemblies 
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SECTION 3 

TECHNICAL DESCRIPTION 



3.1 INTRODUCTION 

The internal circuits of the basic DC only instrument 
are divided between five printed circuit board assemblies 
(shown in bold outline in Fig. 3.1). 

For the purpose of explanation, each assembly will 
be described separately and each assembly further sub- 
divided according to the various functions involved. 

3.2 ANALOG ASSEMBLY (Circuit Drawing No. 430328) 

The Analog assembly is split into three distinct 
sections: (i) the Analog Interface, (ii) the DC Isolator and 
(ill) the Analog to Digital (A - D) Converter. 

The Analog Interface receives data from the Digital 
assembly to control the selection, range scaling and other 
features of the analog circuitry. Messages between the 
Analog and Digital assemblies are passed via opto-isolators, 
electrically isolating one from the other. 

The DC Isolator includes the preamplifier, range 
scaling circuits and bootstrapped supplies. The A - D 
section converts the scaled input signal to a time period 
proportional to the signal using a modified triple slope 
technique. 

3.2.1 Analog Interface (430328 sheet 5) 

3.2.1. 1 Introduction 

The Analog Interface provides electrical isolation 
between the Digital and Analog circuitry. Latched data 
from the microprocessor is passed through opto-isolators, 



decoded and latched again on an analog assembly to select 
function, range, test, average and the D - A converter set 
up conditions. A line is also provided to instruct the micro- 
processor which options are present and if the AC assembly 
is measuring a signal above 5kHz. 

3. 2. 1.2 Power-On 

At power-on the A - D converter is placed into the 
RESET condition (See Section 3. 2. 3. 8). The analog cir- 
cuitry is then interrogated to discern which options (if 
any) are fitted. Finally the analog circuitry is placed into 
the DC, 1000V range until a different range or function 
is selected (See Fig. 3.3). 

To determine which options are fitted the Digital 
assembly sends a series of messages across the isolation 
barrier, decodes them on the analog side and gates them 
with lines from the option assemblies to feed a signal 
back across the isolation barrier to the micro-processor. 

Looking at the procedure, in more detail, the Analog 
Interface Data (ID) lines are all set to a logic '1'except one, 
which is set to a logic 'O', depending on the option being 
interrogated (See Fig. 3.2). As an example we will check to 
see if the AC option is fitted. ID1 is set low, the rest of 
the ID lines set high and the Analog Interface Address 
lines, IA0 and IA1 set low. The opto-isolators invert all 
signals, thus M17-3 is low and M19 pins 10, 4 and 11 are 
high. If the AC option is not fitted M19-2 is driven low via 
R55 from Ml 7-3, causing M19-3 to be high, producing a 
logic '0' (—15 volts) on M18-4. If the AC option /s fitted a 
33kI2 resistor on the AC assembly (R14) overrides R55 and 
and a high is placed on Ml 9-2. The effect is to produce a 



f \ 




y FIG. 3.1 PRINTED CIRCUIT BOARDS BLOCK DIAGRAM J 
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Option 

checked 


ID line low 


Pin No. of M19 
held low if 
Option incorporated 


AC 


ID 1 


M19-3 


12 


ID 2 


M19-1 1 


I 


ID 3 


Ml 9-4 


RATIO 

V 


ID 4 


M19-10 ^ 



Fig. 3.2 POWER-ON OPTIONS FITTED TEST 

high on Ml 8-4, turning the opto-isolator M2-B on and thus 
COND. VAL (M2-8) is high, signalling to the Digital 
assembly that the AC option is fitted. Similarly, when the 
12, I or RATIO options are interrogated, the appropriate 
output of M19 is set low if the option is fitted causing the 
COND. VAL to be set high. 

*Note: ID and lA lines 

logic '1' = -1-5 volts logic '0' 5 0 volts 
AD lines 

logic '1'= 0 volts logic '0' 5 -15 volts 

The next step in the power-up sequence as far as the 
analog circuits are concerned, is to be placed into the DC, 
1000V range (See Fig. 3.3 Flowchart). Firstly, all 
assemblies are deselected by placing logic '1's on all the ID 
lines, then setting the IA0 and IA1 lines low (see Fig. 
3.4), clocking the option selects latches (M20 Analog 
assembly, M5 AC assembly, M9 Ohms assembly. Ml Ratio 
assembly from M17-3. Both lA lines then return high. 
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Secondly, the latches of the D - A converter (M13, M14) 
are set up with the input bias current (lb) compensation 
data. The ID lines are set to the appropriate pattern and the 
information is clocked on to M13 and M14 by a delayed 
low to high edge from Ml 7-4, originating from I A0 going 
low. The delay makes sure that the signal from Ml 7-10 
has disabled the "F.E.T." latch M21. Once again, the 
IA0 line returns to the resting state of logic '1'. Thirdly, 
the DC analog circuits are enabled by setting all the ID lines 
high except for IDO, then clocking M20 by a low to high 
edge from Ml 6-6 caused by both I A lines going low. 
Once DC has been selected, the F.E.T. pattern latch is 
enabled from M12-1, and the penultimate step is to load 
this latch with 1000V range data from the ID lines (ID4 
low, the rest high). This is executed by clocking the 'F.E.T.' 
latch from Ml 7-4 once again, but this time being due to 
IA1 going low. The final step is to reselect DC as described 
above. 

3. 2.1. 3 General Interface Update Sequence 

Before the start of each reading, the analog interface 
undergoes a complete update. The series of events is the 
same as the power-up sequence for selection of function 
and range, as can be seen by comparing the two flowcharts 
(Figs. 3.3 and 3.5). When Ohms or Current is selected, 
the DC Isolator or AC assembly is also used in the measure- 
ment procedure as seen in the following table. 



^ Type of 

Measurement 


Circuits Selected 


Use of D - A 


DC Volts 


Analog Assembly 


Input Bias Current 
Compensation 


AC Volts 


AC Assembly 


Frequency Compensation 


AC -H DC Volts 


AC Assembly 


Frequency Compensation 


Resistance 


Ohms Assembly 
and 

Analog Assembly 


Input Bias Current 
Compensation 


DC Current 


Current Assembly 
and 

Analog Assembly 


Input Bias Current 
Compensation 


AC Current 


Current Assembly 
and AC Assembly 


Frequency Compensation 


AC -1- DC Current 




Current Assembly 
and AC Assembly 


Frequency Compensation 



The update sequence order is (i) Deselect all assemblies, 
(ii) Load D - A latches, (iii) Select AC assembly or DC 
Isolator, (iv) Load range pattern into DC or AC range 
latches, (v) Deselect DC or AC and select either the Ohms 
or Current assembly, (vi) Load range pattern into f2's 
or I range latches, (vii) Reselect circuits selected in (iii) 
and (iv). 

Note: Steps (v) and (vi) are used only when I or 12 is 
selected. 
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FIG. 3.5 ANALOG INTERFACE 
SEQUENCE: OHMS SELECT 



Flowchart 3.5 gives the above sequence for an ohms 
update. The general form of the timing diagram for the 
above sequence is given in Fig. 3.6, the analog 'F.E.T.' 
patterns for each range of each function being given in 
Appendix 1. 



3.2. 1.4 Test 

When TEST is selected, a logic '0' is placed on ID7 
at stages (iii), (v) and (vii) in Fig. 3.6, i.e. each time a func- 
tion measurement circuit is selected. Appendix 1 lists 
the 'F.E.T.' patterns of each assembly for each test 
measurement cycle. 



3.2.2 DC Isolator Section 



3.2.2.1 Preamplifier Scaling (430328 sheet 1 ) 

Figure 3.8 shows the essential features of the iso- 
lator scaling circuit. For the purpose of explanation the 
same symbols are used, regardless of whether the switching 
is accomplished electronically (F.E.T.) or by means of relay 
contacts. In Fig. 3.8 all switches are shown in the IV 
RANGE position. 






Binary coded 
D-A data — 



See Appendix 1 
■for F E.T' patterns 
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FIG. 3.6 GENERAL FORM OF ANALOG INTERFACE UPDATE TIMING DIAGRAM 



Data Messages 
from 

Digital Board 



ANALOG 

INTERFACE 



INPUT 

ATTENUATOR 



ACTIVE 

FILTER 



GAIN NETWORK | 

. +BS 

lnput\^ 

Amplif ier> 



-Output to A-D Converter 









± 40V 




L 




Inverter 



BS = DC Bootstrap Common 
+BS = + DC Bootstrap 
-BS = - DC Bootstrap 



FIG. 3.7 SIMPLIFIED DIAGRAM OF DC ISOLATOR 
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The various switching combinations for the different 
ranges are as follows: — 



Range 


Gain 


Q6 


Q7 


Q8 


Q9 


Q10 


RL1 


lOOmV 


x31.6 


ON 


OFF 


ON 


OFF 


OFF 


ON 


IV 


x3.16 


OFF 


OFF 


ON 


OFF 


ON 


ON 


10V 


43,16 


OFF 


ON 


OFF 


ON 


OFF 


ON 


100V 


-F31.6 


OFF 


OFF 


ON 


OFF 


ON 


OFF 


1000V 


4316 


OFF 


ON 


OFF 


ON 


OFF 


OFF 


DC 




OFF 


OFF 


OFF 


ON 


OFF 


OFF 



The configuration of the circuit for each range is 
shown in Fig. 3.9. 

Reference should be made to circuit diagram number 
430328, sheet 1, for the complete circuit. Sheet 2 gives 
tables of the coding on the input control lines (from 
the Analog Interface). 

When the 100V or IkV range is selected, a —100, 
10Mi2 input attenuator (R143, R156, R149, R148) is 
incorporated into the circuit. This is a matched set of re- 
sistors for low temperature coefficient. The selection of a 
lower range energizes relay RL1 (via Q33), causing resistor 
chain R1 19-R122 to be in series with the Hi input. Should 
an overload signal then be applied, the resistor chain 
limits the current and the power dissipation is such that 
1000V can be applied continuously. 

The amplifier end of the resistors is clamped by 
zener diodes D22, D23 and Q18, Q19 to low, thus the 
amplifier input can never exceed approximately + 24 
volts. 



The output from the DC Isolator, test point (TL8) 
is approximately 3.16 volts ( ::^\/To ) for a full range 
(100,000) input by the following methods (See Fig. 3.9): — 

lOOmV Range Q6 and Q8 are turned on; all other F.E.T.'s 
are turned off and RL1 energised. Thus the 
output of the amplifier is connected to its 
inverting input via R108, R109, R110, 
R111 and Q6, an attenuator chain of 
^31.6, giving the amplifier an overall 
gain of X 31.6 Q8 connects the preampli- 
fier directly to the output. 

IV Range Q10 and Q8 are turned on, all other 
F.E.T.'s are turned off and RL1 energised. 
The output of the amplifier is connected 
to its inverting input via R108, R109, 
R110, R111 and Q10, an attenuator 
chain of -^3.16, giving the amplifier an 
overall gain of X 3.16. Q8 connects the 
preamplifier directly to the output. 

10 V Range Q9 and Q7 are turned on; all other F.E.T.'s 
are turned off and RL1 energised. Q9 
causes the amplifier output to be directly 
connected to its inverting input, giving a 
gain of unity. The output of the amplifier 
is attenuated by 3.16 (R114, R115) 
before being passed to the output via Q7 
instead of Q8. 

100V and These two ranges select the IV and 10V 
1000V Ranges ranges respectively but a -|-100 attenuator 
(R149, R156, R143, R148) is inserted 
between Hi and the preamplifier input 
when RL1 is de-energised. 
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FIG. 3.9 PREAMPLIFIER GAIN CIRCUITS 



3. 2. 2.2 Preamplifier (430328 sheet 1) 

The preamplifier is designed to present an input 
impedance of greater than 10,000MS2 for signals up to ± 
20 volts. It is also bootstrapped (tracking of both ground 
lines and supply voltages with input signal) being essential 
for correct operation of input bias compensation, temper- 
ature compensation and common mode rejection. 

Q12 is a well matched monolithic NPN transistor 
pair exhibiting minimal voltage drift and low noise charact- 
eristics, the output being buffered by M31. To compensate 
for the current gain drift of Q12 (approx. -1%/°C), the 
change in the base-emitter voltage of one half of Q12 is 
sensed by IVI30. The drift compensation is linearised to 
1%/°C by thermistor R218. Thus the input bias current is 
kept constant with temperature. 



3.2.2.3 D.C. Bootstrap (430328 sheet 2) 

Bootstrapped supplies are generated which track the 
input signal directly (BS), track the input signal with a 
positive offset of -H2 V(-hBS) and track the input signal 
with a negative offset of — 12(— BS). 

M32 is the high inpedance buffer which tracks the 
inverting input of the preamplifier. The offset of M32 is 
adjusted so that its input is within lOO/tV of the input of 
the preamplifier. M32 thus functions as the low impedance 
rail (BS) following the input signal. 

Selection of DC(M20-3) enables the capacitive 
inverter driven from IVI33 to provide an unregulated 
-i-42V(TL4) and -42V (TL5) supply from the±15V supply. 

The positive bootstrap supply (h-BS) is generated as 
a current source comprising Q26 and the shunt regulator, 
Q27, referenced to D50. When the output voltage of the 
regulator is approximately 1.2 volts above D50 cathode, 
Q27 conducts current into R175. Since the current in R175 
is controlled to be constant by Q30, referenced to D50, 
the current flowing through R174 is reduced. Hence the 
supply current, "mirrored” in R173, is reduced and the 
output voltage controlled. 

The negative bootstrap supply (— BS) is generated 
in a similar manner. Thus bootstrapped supplies of approx- 
imately ±12 volts are produced, tracking the input signal 
exactly. 



3.2.2.4 Filtering (430328 sheet 1 ) 

Selection of filter causes an active filter to be switched 
in by relay, RL2, (via Q32). The filter gives an attenuation 
of -34 dB at 50Hz. The essential components of the filter 
are shown in Fig. 3.10. 



Vi 



J 
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3.2.2.B Input Current (lb) Compensation (430328 sheets 
1 and 5) 

During the calibration cycle, the microprocessor 
notes and stores the zero error due to the bias current 
(measured in a known source resistor). When DC is selected, 
this information is recalled by the microprocessor, trans- 
ferred across the isolation barrier and latched into Ml 3 
and M14, see Fig. 3.1 1 . 




The output from the latches is applied to the binary 
resistor ladder network, AN2, providing a 255 step digital 
to analog conversion. The analog signal is applied to the 
inverting input of M3 so that the output drives current, 
through the diode, to control the current in the correspond- 
ing transistor of the opto-isolator, M23. The transistor of 
the opto-isolator sinks current to the —15V supply until the 
voltage across R198 is equal to the voltage applied to the 
inverting input of M3. 



The other half of the opto-isolator acts as a current 
mirror, referenced to the bootstrap (BS) supply. Thus the 
input current correction is floated on the bootstrap supply, 
tracking the input signal is divided by R84 to R128 and 
R129 to null the bias current of the preamplifier. 



3. 2.2.6 Test (430328 sheets 1 and 5) 

During the self-test routine, (actuated from the 
front panel or remotely programmed) the DC isolator is 
checked for correct operation. The circuitry is placed into 
the 0.1V range, as described in 3. 2. 1.3, except that relay 
RL1 is not energized, (i.e. the -I- 100 attenuator is across 
the input amplifier). Filter is selected and F.E.T. Q5 
'closed' via M20-5 causing a small signal to be injected 
into the feedback path of the input amplifier. Thus a signal 
of —3.125 volts is output from the DC Isolator (TL8). 
This signal is then measured and' compared with a stored 
value. If the measured signal is within ±6% of the stored 
value, the test continues with a IV range check and a 10V 
range check. 



f 

Range 


^ 

Output signal from DC Isolator 
(TP13) 


0.1V 

IV 

10V 


— 3.125 volts 

— 0.2193 volts 
— 0.06932 volts 

J 



DC Isolator Output Test Voltages 



3.2.3 Analog to Digital Conversion (Analog Section) 
(430328 sheets 3 and 4) 



3. 2.3.1 General Principles 

Section 1 and Fig. 1.2 of the User's Handbook 
gives a very basic description of the principles of the 
integration involved. The technique used in the Autocal 
Voltmeter is a quadruple slope, the two extra slopes being 
towards the end of the signal and reference integration 
periods respectively. 

Fig. 3.12 is a simplified diagram showing the essent- 
ials of the analog section of the A - D conversion and 
should be used with timing diagram Fig. 3.13 for full 
appreciation of the circuit operation. 
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FIG. 3.12 SIMPLIFIED DIAGRAM OF ANALOG SECTION OF A - D CONVERTER 
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FIG. 3.13 TIMING DIAGRAM FOR ANALOG SECTION OF A - D CONVERTER 
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3.2.3.2 A - D Input Control 3.2.3. 3 Reference Voltages and Control Logic Power 

Supply 

The analog signal from the DC Isolator is applied to 

the analog multiplexer (M35) and fed to the input of the REF 1 : The two halves of M39 in conjunction with zener 

buffer (Q36/IV134). This in turn feeds the signal to the diodes D60 and D59 form the positive and negative refer- 

integrator comprising of Q35, M25 and C9. ence voltages respectively, D65 and D64 being 'start-up' 

diodes (see Fig. 3.15). The outputs of M39 (-Ml and 
Control of the multiplexer is derived from the Digital volts) supply the defined current for the reference 

assembly via opto-isolators M4, M5 and M6. These signals zeners via R212 and R38 respectively. R19 and R18 

control the sequence of events, allowing first the signal, are selected by Datron so that each zener has zero voltage/ 

then a bias voltage of the same polarity as the signal, temperature coefficient, 

followed by opposite polarity reference and reference -r-16 
signals to the buffer and integrator. The multiplexer is then 

placed in a reset condition ready for the next measurement The resistor chains R42-R43 and R89-R90 are binary 

cycle. Fig. 3.14 gives the multiplexer control line sequence weighted values allowing the set up of the exact nominal 
for both positive and negative signals. REF 1 voltages, of ±6. 42V, by cutting the appropriate 



REF 2 ; The second reference is 1/16th of REF 1. The 
positive and negative REF 1 voltages are divided by R71, 
R68 and R214, R70 respectively. 



The power supplies for the logic circuits M35, IVI29, 
M27, IV128 and opto-isolators Ml, M4, M5 and M6 are also 
derived from M39 via zener diodes D61 and D62, giving 
supply voltages of ±8 volts. 



f 

STATE 


a 


b 


C 


STATE 


a 


b 


C 


RESET 


1 


1 


1 


RESET 


1 


1 


1 


SIG 


1 


1 


0 


SIG 


1 


1 


0 


■r BIAS 


0 


1 


1 


-BIAS 


0 


1 


0 


-REF 1 


1 


0 


1 


-t-REF 1 


1 


0 


0 


-REF 2 


0 


0 


1 


■HREF 2 


0 


0 


0 


RESET 


1 


1 


1 


RESET 


1 


1 


1 


Positive signal 




Negative signa 






Logic levels : (C 


= -8V, 1 s -H8V) 






^ Fig 3.14 MULTIPLEXER CONTROL LINE SIGNALS J 
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3. 2. 3. 4 High Speed Buffer 

C22 slows the switching edges from the multiplexer 
M35 so that the buffer cannot slew-limit and thus lose the 
charge. The signals are fed to Q36, M34 which comprise a 
high speed buffer with high common mode rejection 
ratio (See Fig. 3.16). The common mode rejection is 
dependent on the power supplies of Q36 (from R66 and 
R11-R15) being bootstrapped to the output of the buffer, 
via D2 and D4. Thus the difference between input signal 
and power supply around the input stage is maintained 
constant whatever the input signal. 

3.2.3.5 Integrator 

The basic Integrator comprises R6, R7 and C9, with 
hybrid amplifier Q35 and M25. (See Fig. 3.17). Low-noise 
FET-pair Q35 also has low gate leakage, which maintains 
the effectiveness of 'sample-and-hold' components R34 
and C12. 

An inverted and attenuated version of the integrator 
output voltage is developed across R5. This is applied via 
R4 and CIO to compensate for the small amount of 
dielectric absorption in C9. The value of R5 is factory- 
selected to equalize readings of the same input, taken at 
differing read-rates (including 'one-shot' measurements). 

C11 and R27 provide shorter term compensation, 
R23 being set to correct linearity at 10% of full range. 
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3. 2.3.6 1st Null Detector 

The 1st null detector comprises a low noise amplifier, 
M22, an inverting configuration, where the dc gain is con- 
trolled by the ratio of R59 to R28 for small inputs. For 
larger inputs from the integrator the clamp diodes, D1 and 
D3, prevent the amplifier from saturating. 

During REF 1 the non-inverting input is offset by 
approximately lOmV to determine the point at which 
REF 2 is applied (after counting is synchronised). In REF 2 
the offset reduces by a factor of 16 giving the null reference 
point. 




3. 2.3.7 2nd Null Detector 

The signal from the 1st null detector is applied to 
Ml 5 which boosts the voltage gain. The output provides 
a logic drive signal via opto-isolator Ml, signalling the 
digital circuitry whenever a null condition changes. Fig. 
3.19. 



When in an averaging mode (Input Zero or CAL Zero 
selected; or for 1061A only, with 'Input Filter' and DC, 
AC Option 12, or Ohms selected) the second null detector 
is offset a small amount in a cycle of 16 steps (See Fig. 
3.20). This offset is produced from the digital to analog 
converter M28, which is enabled by the level-shifted AVE 
signal from M20-5, and clocked from M6, the C control 
opto-isolator. 



3.2.3.S Reset Period 

At the end of a measurement cycle or in hold, the 
circuitry is placed into a reset condition. The control lines 
of the multiplexer M35 allows the 0 volts reference input, 
at pin 4, to be connected to its output. (See Fig, 3.21). At 
the same time the reset line (M27-3) is taken high turning 
on M26. This reset signal, applied to pins 5 and 12 of M26, 
allows the output of the 1st null detector to be fed back via 
R60 to a sample and hold capacitor Cl 2 on the integrator. 

Thus, with the input to the A - D converter at zero 
volts, the charge stored on C12 is the sum of all the offsets 
from the multiplexer, buffer, integrator and 1st null detec- 
tor, allowing the 1st null detector to indicate the true zero 
crossing (null) point. 

The reset signal applied to M26 pins 6 and 13 merely 
allows a lower impedance path between the buffer and the 
integrator to speed up the settling time as C9 is discharged 
to zero. 
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PREAMPLIFIER, SCALING AND FREQUENCY 

COMPENSATION 



RMS CONVERTER 



To A-D 





FIG. 3.22 SIMPLIFIED DIAGRAM OF AC CONVERTER 



3.3 OPTION 10 AC ASSEMBLY 
(Circuit Drawing No. 430402) 

(For OPTION 12 see page A27) 

3.3.1 General Principles 

The preamplifier buffers and ranges the signal in 
order to present 0.9 volts full range to the AC to DC 
converter section. 

Once converted to an equivalent DC signal, it is 
applied to the analog to digital converter on the main 
analog assembly. 

The conversion technique is electronic true RMS 
sensing as shown in the simplified block diagram Fig. 
3.22. The Datron RMS module can be best considered as a 
functional block consisting of circuitry which accepts two 
inputs, V and Vf, computes V^/Vf and has an output of 
which is then filtered so that all the AC components are 
removed. The output of the block is fed back to Vf, thus 
closing the loop around the whole circuitry. 

Mathematically: Vx = Vq 

but Vx = V2/Vf 

V2/Vf = Vo, but Vo = Vf 

V2 = Vo2 




3.3.2 Preamplifier and Scaling (430402 sheet 1 ) 

Relay RL2 is energised on selection of AC, directly 
connecting the Hi terminal to the input of the AC assem- 
bly. If DC and AC are selected together, the AC assembly 
becomes DC coupled by energising RL3, causing C57, the 
AC coupling capacitor, to be by -passed. 

The signal is then fed to the switched gain inverting 
preamplifier whose full range output is 0.9 volts r.m.s. 
A simplified diagram of this arrangement is shown in Fig. 
3.23. The frequency response is held flat, to within ±1%, 
by controlling the gain defining component time constants, 
to a similar order of accuracy. Residual errors are removed 
by the frequency compensation stage. (See section 3.3.4). 

The preamplifier has a stable DC path provided by 
a dual transistor pair Q33 and a fast AC path by dual 
F.E.T.'s Q32 and Q34. Further gain is provided by the 
following long-tail pair cascade of Q20, Q21, Q22 and Q23, 
which is loaded by a current mirror, Q24. Q15 and Q16 
with bias components Q17 and Q18 form a conventional 
class AB output stage. R121 compensates for the bias 
current of Q33, whileR112 trims the offset voltage to 
zero. 

The unity gain frequency compensation amplifier 
consists of a stable DC path, provide by Mil, and a fast 
AC path provided by Q25 to Q29. The bootstrap circuit of 
Q19 presents the varicap diode. Dll, with a high imped- 
ance, thus ensuring that the varicap is not shunted to 
ground. 
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FIG. 3.23 SIMPLIFIED DIAGRAM OF THE AC PREAMPLIFIER SCALING J 



3.3.3 RMS Converter (430402 sheet 2) 

The RMS converter takes the scaled AC signal from 
the preamplifier and converts it to an equivalent DC signal 
suitable for Analog-to-Digital conversion. The conversion 
technique is electronic true RMS sensing as shown in the 
simplified block diagram Fig. 3.25. 

M8 and M9 form a summing type, full wave recti- 
fier. The output of M8, a precision half-wave rectifier 
inverter, is summed with the non-inverted signal with a 
weighting of 2 ; 1 at the input of M9. This forces a full- 
wave rectified current to flow in RMS module M6. Potent- 
iometer R50 balances the rectifier to provide the same 
output for non-inverted or inverted asymmetric waveforms. 



The output current from the RMS module passes 
into filter-buffer Ml and is converted to a nominal 5 volts 
for a full range signal. Q1 and Q2 switch in additional 
capacitors when FILTER is selected, to operate down to 
45Hz. M2 is a voltage to current converter providing a 
feedback current to the RMS module proportional to the 
output voltage. R90 is the zero adjustment for the half 
wave rectifier M8 and R35 is the high crest factor gain 
adjustment. R75 is adjusted for optimum linearity. 

The output of M1 (TP2) is fed to a resistor chain 
R1 - R7, to provide an output of 3.14 volts by the selection 
of resistors R2 - R5. Q3 is turned on when AC is selected 
and switches the output of the AC converter into the 
Analog-to-Digital Converter (Drawing No, 430328 sheets 3 
and 4). 
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3.3.4 High Frequency Compensation 

During the calibration cycle, the microprocessor 
notes and stores the high frequency (HF) error of each 
range. When AC volts is selected the compensation inform- 
ation for a particular range is recalled by the micropro- 
cessor, transferred across the isolation barrier and latched 
on to M13, M14 (Drawing No. 430328 sheet 5), see Fig. 
3.26. As in the case of the Input Current Compensation 
(section 3.2. 2. 5), the output from the latches is applied to 
a digital-to-analog converter, AN2. The voltage produced is 



fed to the AC converter via connector J1 pin 11 and 
applied to varicap Dll. The varicap is thus adjusted to give 
the amplifier chain a flat frequency response. 

The calibration is carried out at one H.F. frequency 
but since it flattens the AC amplifier response, the correc- 
tion is valid for all specified frequencies. It should be noted 
that the calibration routine is iterative since the varicap 
is non-linear. 




FIG. 3.26 SIMPLIFIED DIAGRAM OF AC HIGH FREQUENCY COMPENSATION 



3.3.5 Frequency Detection (430402 sheet 2} 

The signal frequency is monitored by M10 which is 
set so that a signal frequency greater than 5kHz causes a 
logic ‘V, (0 volts) on M10 - 4. This signal indicates to the 
Digital Board via M18, M2 (Drawing No. 430328 sheet 
5) which one of the two sets of specifications should be 
used for calculating the measurement uncertainty when 
the Spec key is depressed. 



3.3.6 Test 

During the self-test routine (actuated from the front 
panel or remotely programmed) the AC assembly is 
checked for correct operation. The circuitry is placed into 
the .IV range as described in Section 3.2. 1.3. Filter is 
selected and F.E.T. Q31 is 'closed' from M5 - 13 causing 
a signal of 0.08 volts DC to be injected into the preampli- 
fier. Thus a signal of approximately 3.14 volts is output 
from the RMS section and applied to the A - D converter 
situated on the Analog assembly. This signal is then meas- 
ured and compared with a stored value. If the measured 
signal is within ±6% of the stored value, the test continues 
with a IV range check. 



Range 

.1 

1 



Output from RMS section 
-1-3.14 volts 
-tO.314 volts 
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A3.3 OPTION 12 AC ASSEMBLY 
(Circuit Drawing No. 430552) 

(For OPTION 10 see page 27) 

A3. 3.1 General Principles 

The preamplifier buffers and ranges the signal in 
order to present 0.9 volts full range to the AC to DC 
converter section. 

Once converted to an equivalent DC signal, it is 
applied to the analog to digital converter on the main 
analog assembly. 

The conversion technique is electronic true RMS 
sensing as shown in the simplified block diagram Fig. 
A3. 22. The Datron RMS module can be best considered as 
functional block consisting of circuitry which accepts two 
inputs, V and Vf, computes V2/Vf and has an output of 
Vx which is then filtered so that all the AC components are 
removed. The output of the block is fed back to Vf, thus 
closing the loop around the whole circuitry. 

Mathematically: Vx = Vq 

but Vx = V2/Vf 

W/Vf = Vo, but Vo = Vf 

W = Vq2 



A3. 3. 2 Preamplifier and Scaling (430552 sheets 1 & 2) 

When the AC option is selected, the AC preamplifier 
is connected in parallel with the 1000 Volt range of the DC 
isolator. The resultant impedance presented at the input 
terminals is a resistance of 1ML2, shunted by 150pF. 

Relay RL2 is energized on selection of AC, directly 
connecting the Hi terminal to the input of the AC assembly. 
If DC and AC are selected together, the AC assembly 
becomes DC coupled by energizing RL3, causing C77, 
the AC coupling capacitor, to be by-passed. 

The signal is then fed to the switched gain inverting 
preamplifier whose full range output is 0.9 volts r.m.s. A 
simplified diagram of this arrangement is shown in Fig. 
A3. 23. The frequency response is held flat, to within 
±1%, by controlling the gain defining component time 
constants, to a similar order of accuracy. Residual errors are 
removed by the frequency compensation stage. (See section 
3.3.4). 

The main amplifier M22 responds to signals from 
DC to above 1MHz. Its input buffer Q36 reduces bias 
current errors. A chopper-stabilized amplifier M21 nulls 
the offset of Q36. Filter components R123 and C90 
eliminate the effects of current 'kickback' from M21 to 
the main signal path. M22 output (Test link TLK) is fed 
directly to the unity gain frequency compensation stage. 



i.e. Vo =/\^ 
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C88 and C89 decouple R160 and R162 except on 
the lOOmV range, when Q33 and Q34 are switched off to 
provide greater open loop gain. To ensure stability at the 
higher feedback levels required for the 10V, 100V, and 
1000V ranges; C73 is switched in by Q32 to decouple M22 
non-inverting input, further reducing the open loop gain. 



The unity gain frequency-compensation amplifier 
includes a stable DC path M20, and a fast AC path Q28 
and Q29. The capacitance of varicap diode D14 is deter- 
mined by the bias voltage at J1-11. The bootstrap circuit 
of Q17/Q21 ensures that both halves of the varicap are 
subjected to the same AC signal, removing the non-linearity 
of the voltage-capacitance characteristic. 




A3. 3. 3 RMS Converter (430552 Sheets 2 & 3) 




The RMS converter takes the scaled AC signal and 
converts it to an equivalent DC signal suitable for Analog- 
to-Digital conversion. The technique used is Electronic 
True RMS Sensing as shown in the simplified block diagram 
Fig. A3. 25. 



M13 and M14 form a summing full-wave rectifier. 
The output of precision half-wave rectifier M13 is summed 
with the non-inverted signal at the input of Ml 4, with a 
weighting of 2:1. This forces an accurately rectified full- 
wave current to flow in RMS module Mil. Potentiometer 
R62 adjusts the rectifier symmetry to provide the same 
output for signals of either polarity. 

The output current from the RMS module drives the 
low pass current-to-voltage converter Ml 0/M 13, which 
generates a nominal 0.5 Volts for a full range signal. (Note 
that M10, M9 and M4 are chopper-stabilized amplifiers to 
handle the low signal voltages). 

Ml 6 is the active element of a switched 3-pole 
Bessel filter. Ml 5 and Ml 7 switch the time constants, 
extending the overall low-frequency response down to 
10Hz (See Fig. A3. 24), when 'Filter' is selected. 

The high impedance output from the 3-pole filter is 
buffered by M9/M2, and the other half of M2 provides a 
bootstrap for M9 input. D26 and D16 prevent the voltage 
on TL A from exceeding the -i-5V power rail, providing 
overload protection. 
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The buffer output voltage (3.12V full range) is 
developed across R52-R56 and R70, referred to Output 
Common at M4 input. Log-feedback stage M4/IV13 closes 
the 'Square-Root' loop, providing feedback current for the 
RMS computation in Ml 1 . 



When the AC, or DC-coupled AC option is selected, 
Q3 connects the buffer output to the Analog-to-Digital 
converter. Test links TLC, D, E and F are selectively 
removed at manufacture to set the correct output level. 




A3.3.4 High Frequency Compensation 




During the calibration cycle, the microprocessor 
notes and stores the high frequency (HF) error of each 
range. When AC volts is selected the compensation inform- 
ation for a particular range is recalled by the micropro- 
cessor, transferred across the isolation barrier and latched 
on to Ml 3, M14 (Drawing No. 430328 sheet 5), see Fig. 
3.26. 

The output from the latches is applied to a digital-to- 
analog converter, AN2. The voltage produced is fed to 
the AC converter via connector J1 pin 11 and applied 
to varicap D14. The varicap is thus adjusted to give the 
amplifier chain a flat frequency response. 



The calibration is carried out at one H.F. frequency 
but since it flattens the AC amplifier response, the correction 
is valid for all specified frequencies. It should be noted 
that the calibration routine is iterative since the varicap 
is non-linear. 

A3. 3. 5 Frequency Detection (430552 sheet 2) 

The signal frequency is monitored by M10 which is 
set so that a signal frequency greater than 2kHz causes a 
logic '1', (0 volts) on M19-4. This signal indicates to the 
Digital Board via Ml 8, M2 (Drawing No. 430328 sheet 5) 
which one of the two sets of specifications should be 
used for calculating the measurement uncertainty when 
the Spec key is depressed. 

A3. 3.6 Test 

During the self-test routine (actuated from the front 
panel or remotely programmed) the AC assembly is checked 
for correct operation. The circuitry is placed into the 
.IV range as described in Section 3. 2. 1.3. F.E.T. Q31 is 
'closed' from M7-13 causing a signal of 0.08 volts DC to be 
injected into the preamplifier. Thus a signal of approximately 
3.14 volts is output from the RMS section and applied to 
the A - D converter situated on the Analog assembly. 
This signal is then measured and compared with a stored 
value. If the measured signal is within ±6% of the stored 
value, the test continues with a IV range check. 

Range Output from RMS section 

.1 +3.14 volts 

1 +0.314 volts 
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The instrument functions by measuring the voltage 
across an unknown resistance with a known constant 
current flowing in it. The converter can be split into two 
parts: a low drift voltage follower and a constant current 
source covering 6 decades from lOOnA to 10mA (see Fig. 
3.27). 

It should be noted that when the Ohms assembly 
is fitted the DC Isolator Lo is no longer directly connnected 
to the front/rear panel Lo terminal, but goes via RL1 on 
the Ohms assembly (connector link removed on side 
panel). Lo becomes an active terminal in resistance meas- 
urements. 



3.4.1 Low Drift Voltage Follower 




When OHMS is selected, the front panel Lo terminal 
is connected to the -ve input of amplifier Q10/M3, the 
-tve input being referred to DC isolator Lo (this remains 
reference common). Q10/M3 together with output foll- 
ower 013, will thus apply a voltage at the I-i- terminal via 



RL1 such that the voltage at front panel Lo is at reference 
common plus any offset due to Q10/M3. This voltage 
offset drift is kept small for changes of temperature by 
compensating the input bias current of Q10 with the 
current in R67, which changes with temperature due to 
the voltage drift at 01 0 emitters. Q10 input bias current 
is initially nulled by R26. 

Thus if we consider 2-wire measurement, I-i- is linked 
to Hi, I- is linked to Lo and the unknown resistance linked 
between Hi and Lo, with a constant current flowing from 
I-t/Hi, through the unknown resistance (R^) to Lo/I— . The 
Lo terminal is maintained at OV, Therefore the Hi terminal 
(DC Isolator Input) is at Iconstant ^ above Lo. 

As long as the error is small referred to reference 0, the 
DVM will read the correct resistance. 

Input protection is provided as follows:- 

Voltage/Current applied to input terminals: 

1+ R9, DIO, Dll 

I- R2, D1,D2,Q25, R23 

Lo R12, R13, Q8, Q9 

Open circuit voltage limit protection; 

I-t R15, R16, Q6, 07 

I- R6, D7, D8, 02, 022 



3.4.2 Constant Current Source 

Seven decades of ohms ranges are provided by 6 
ranges of current and 2 ranges of DC Isolator voltage gain 
(lOOmV range for 10J7, IV range otherwise). See Fig. 
3.29. 

When kf2's is selected, 017 (sheet 2) is turned on 
enabling astable M6 to produce a 200Hz signal to switch 
M5. Thus when gates B and C of M5 are open, C9 is 
charged up from the negative reference (originating from 
the analog section of the A - D converter). These gates then 
close and A and D open, sharing the charge with C8, the 
voltage across C8 equals the reference voltage (sheet 1 ). 



^ 



1 

Range 


Current 


F.E.T.'s/Switches turned on 


Current 

Selector 


Leakage path i 


10^2 

lOOfi 

1kf2 

10kf2 

lOOkTi 

liviiT 

lOMiT 


10mA 
10mA 
1 mA 
100/HA 
10A1A 

lOOnA 


Q11, M2(A) 
Q11, M2(A) 

MKA) 

MKB) 
Q4 

Q1, Ml (D) 
Q1, MKC) 


M2(B) 

Q3, M2(C) 
Q3, M2(C) 



^ FIG. 3.29 OHMS CURRENT RANGE SWITCHING j 
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The voltage developed across C8 causes IVI4 to sink current 
through resistor chain R24, R25, R29, R30, R31 until the 
voltage developed across the chain balances that across C8, 
Thus the current required for a particular range is selected 
by the value of the resistor chain switched by Ml, M2 and 
Q4, Simplified diagram Fig. 3.30 shows the resistor chain 
and switching for each range. On the high resistance ranges 
leakage paths are provided by Q3, M2(B) and M2(C). 

To produce good common mode rejection, M4 
supplies are bootstrapped, the supply span being defined by 
a 12 volt zener, D17. The filtered bootstrap supplies 
(+^2BS and — OBS) power the astable (M6) and bilateral 
switch. 

The use of ohms guard permits in-circuit measurement 
of resistors, provided shunt paths are greater than 25012 
and a suitable tapping point is available. Consider Fig. 3.31 . 
Guard is reference 0, Lo is actively maintained within 
microvolts of reference 0 (as previously explained). Thus 
there is no voltage across Rz and consequently no current 
in Rz. Voltage follower Q10/M3 will simply pass more 
current into Ry from the I-(- terminal until the selected 
current for the particular range flows through Rx. 




3.4.3 Test 

During the self-test routine (actuated from the front 
panel or remotely programmed), the Ohms Converter is 
checked for correct operation. The circuitry is placed into 
the 10kl2 range as described in Section 3. 2. 1.3. Filter is 
selected and F.E.T. Q5 'closed' from M9-1 causing R8 
(9.76kl2) to be placed between I-t- and I—. Thus with I-t 
and Hi, I- and Lo connected (2-wire if front panel input 
selected), the DC Isolator (which is also in the TEST mode) 
measures the voltage developed across the resistor (approx 
1 volt). The resulting voltage output from the DC Isolator 
is applied to the A-D converter, measured and compared 
to the stored value. If the measured signal is within + 6% 
of the stored value, the test is complete. 



3.5 CURRENT ASSEMBLY (Drawing No. 430304) 

The Current assembly contains a set of selectable 
precision current shunts, the voltage developed across the 
shunt(s) being sampled by the DC or AC voltage measure- 
ment circuits. 
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RL3 




To DC Isolator 
or AC Assembly 



FIG. 3.32 SIMPLIFIED DIAGRAM OF CURRENT ASSEMBLY 



3.5.1 Current Measurements 

Precision current shunts of 0.112, ir2, 9f2, 90r2 and 
900J2 connected in series provide an output of lOOmV 
for a full range signal. To eliminate errors in measurement 
due to lead or contact resistance, all current shunts are 
4-wire sensed i.e. a pair of current leads and a pair of 
voltage leads to the shunt(s) switched separately. The 
voltage developed across the shunt(s) is fed to the DC 
Isolator in DCI and the AC assembly in ACI or DCI + 
ACI. The latter, DC coupled mode, computing the RMS 
value of the DC and AC component of the input current. 
These circuits are placed in the MV range' amplifying the 
signal by 3.16. The output of buffer M5 is used to guard 
leakage paths on the current board. 

Overload protection up to 2 amps is provided by 
diodes D13 — D16. An input greater than 2 amps causes the 
current fuse, located on the rear panel, to blow. 

3.5.2 Test 

During the self test routine, the Current assembly is 
checked for correct operation. The circuitry is placed into 
the .1mA DC current range as described in Section 3.2. 1.3 
with the DC Isolator in the lOOmV range. Filter is selected 
and F.E.T. ‘09 closed from M4 — 10 allowing current to 
flow through R18 to the lOOpA range shunts, from the 
H-15V supply. Thus a voltage of approximately 0.3 volts is 
developed across the shunts and fed to the DC Isolator. 
This voltage combined with the effect of the voltage 
injected due to the DC Isolator being in Test (Section 
3.2.2.61 causes the output of the DC Isolator to be approx- 
imately 5.75 volts. After measurement by the A-D conver- 
ter, the value is compared to the stored value. If the 
measured signal is within 6% of the stored value, the test 
is complete. 



3.6 REAR INPUT/RATIO INPUT (Circuit Drawing 

No. 430307). 

3.6.1 General 

The Rear Input/Ratio Input assembly contains the 
switching circuitry to enable one of the three analog signal 
sources to be connected to the measurement circuits of the 
DVM. When Rear Input is selected either remotely or on 
the rear panel of the instrument and the RATIO key is 
depressed, the switching circuitry, under microprocessor 
control, selects the ratio (reference) input then the rear 
(signal) input, taking one valid reading at each stage. 

3.6.2 Front Panel/Rear Panel Input 

When Front Input is selected, either remotely or on 
the rear panel, this causes the base of 01 to be connected 
to 0 volts, turning on the transistor. Thus relays RL1 and 
RL2 are energised, causing the front signal input terminals 
to be connected to the measurement circuits. Should 
Rear Input be selected, relays RL1 and RL2 are de- 
energised, connecting the rear input to the measurement 
circuits. 

3.6.3 Ratio 

During the last part of the analog interface update 
sequence (see Fig. 3.6) MI-5 is taken high causing the flip- 
flop (Ml) to be clocked high (0 volts) on pin 1 . The signal 
is applied to Q2 energising the ratio mode input selector 
relays, RL3 and RL4. Thus the inputs to the 'Ratio Input' 
on the rear panel are connected to the measurement cir- 
cuits. Once a valid reading has taken place, the 'Rear 
Input' lines are connected to the measurement circuits by 
leaving Ml -5 low. This de-energises the relays as Q2 is 
turned off. Another reading is then taken and the ratio 
calculated. 
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3.6.4 Test 



3.8.1 Processor and Memory (430329 sheet 1 ) 



When TEST is selected, the ratio option is checked to 
see if it is fitted, by interrogating the AD4 line to see if 
it is held high. 

3.7 ANALOG OUTPUT (Circuit Drawing No. 430308) 

3.7.1 General 

The Analog Output Board accepts the DC Isolator or 
AC Converter Output and converts it to a ±1 volt DC full 
range output. This signal can then be used, for example, to 
drive X-Y plotters or strip chart recorders. 



A 6800 microprocessor (MPU) together with 16k 
bytes of memory controls the communication between the 
front panel, digital interface, display drivers. Digital and 
analog assemblies. The memory can be split into five 
main areas: — 

(1) Program Memory - needed to operate the 

whole instrument 
system. 

(2) Constant Data e.g. Self Test limits. 

Memory Error read-out specific- 

ations and other fixed 
factors. 



3.7.2 Description 

The 3.16V full range signal from the DC Isolator or 
AC Converter is buffered by unity gain amplifier M2. The 
output is potentially divided by R7 and R8 so that 1 volt 
full range is presented to Ml, another unity gain amplifier. 
Potentiometer R5 is adjusted to remove any offset caused 
by Ml and M2. Positive temperature coefficient thermis- 
tors R3, R4 and diodes D1, D2, protect the Analog Output 
circuitry from accidental input applied to the Analog 
Output external connector. 

3.8 DIGITAL ASSEMBLY (Circuit Drawing No. 430329) 



(3) Non-volatile 

Calibration Memory 



(4) Operating Memory 

(5) Volatile Display 
Memory 



used to store all the 
calibration errors used 
for each reading and 
determined during the 
'Auto-cal' cycle. 

used for scratch pad 
operations and storing. 

volatile data such as 
Max-Min stores. Limit 
stores and computation 
stores. 



The Digital assembly contains the circuitry providing 
the general management of the instrument and the digital 
section of the A-D converter. Fig. 3.33 outlines the main 
portions and signal highways of this board. 




FIG. 3.33 SIMPLIFIED BLOCK DIAGRAM OF DIGITAL ASSEMBLY 
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3. 8. 1.1 Software Overview 

The system uses the technique of a looping prioritised 
job scheduler (see Fig. 3.34). Each job driven from the 
scheduler is controlled by a flag in the system workspace 
which is set when the job is required to be run and cleared 
when completed. Priority of activation is ensured by 
making each job exit on completion, to the top of the 
schedule. 



Program Modules: The program memory is split into 
a series of functional modules, each module corresponding 
fairly closely to a major functional area and hence to one 
of the jobs activated by the job scheduler, the larger ones 
being sub-divided, see Drawing No. 890043. 




FIG. 3.34 JOB SCHEDULER 
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Data Control. Data handled by the system consists of 
a stream of measurement information on which a number 
of operations are carried out. A second stream, asynchron- 
ous with the first, consists of commands derived from 
the front panel or digital interface, controlling both the 
measurement circuits and computation programs. Oper- 
ations on the measurement stream basically consist of 
acquiring the raw data from the A-D converter, calibrating 
this data and carrying out any other computations, and 
converting and formatting the data for output. Note that a 
job consuming data is given higher priority than the one 
producing data for it, allowing a producer to place data 
into an empty buffer. The consumer is activated by a flag, 
set by the producer to indicate data ready in the buffer. 

Process Control. Control of the instrument by the 
processor, initiated from the front panel or digital interface, 
is arranged by using a 'pipeline control' of the major 
system state and a 'first in/first out' buffer between the 
interrupt level routine receiving the control command and 
the main program implementing it. The major system state 
consists of the range, function, resolution, filter, ratio, 
autorange, etc., flags and the computation mode (reading, 
A-B, -f-C, etc.). The pipeline comprises three levels. The top, 
level 1, reflects the state being programmed, the second, 
level 2, the state of the measurement circuits and the third, 
level 3, the measurement being processed. When a 
command is input, level 1 is updated (e.g. a new range is 
selected) and as soon as the measuring circuits are not 
converting an input signal, the state in level 1 is moved to 
level 2 causing the measurement circuits to update to the 

/ " 



new state. When an A-D conversion is complete, data is 
read from the A-D and the state transferred from level 2 to 
3, providing information for the processing routines. 
Additionally, at this time, the level 1 to level 2 transfer is 
repeated and the measurement circuits again updated to 
allow for commands received while the conversion is in 
progress. 

A second control mechanism used is to input all the 
commands via a 'first in/first out' buffer between the 
interrupt level routine receiving the command and the 
main program implementing it. Thus the processor under 
remote control is able to 'simultaneously' set up the 
requirements for the next reading, convert the current 
reading and process the last one. 

3. 8. 1.2 The Two-Phase Clock 

The 6800 requires a non-overlapping positive two- 
phase (01, 02) clock. This is derived from the line-locked 
master clock signal (I.SMHz for 50Hz line, 1.9MHz for 
60Hz - see sheet 4). The first half of M57 divides the 
master clock by two to 800kHz, producing antiphase 
squarewaves at pins 14 and 15. If data is not being trans- 
ferred via the CMOS data bus; M57 (CMOS I/O) is at 
logic 0, M57-11 is at logic 1, so M56-8 follows M57-15. 
The circuit utilizes the propagation delays inherent in 
M54 and M55 (approx. 10ns per gate), to ensure that the 
positive-going segments of Phase 1 and Phase 2 clock 
waveforms do not overlap (as illustrated in Fig. 3-35). Q6 
and Q7 drive the clock output at voltage levels demanded 
by the processor (OV and -t5V). 

\ 




M56-9 



IVI54-2 



M51-3 

01 

M54-11 



I5 



16 



I 5 



M55-8 

02 

M54-8 



|3 



No. of Propagation Delays 
FIG. 3.35 TWO-PHASE CLOCK GENERATION 
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To account for slower data transfer in CMOS devices, 
the clock frequency is again divided by two to 400kHz 
when the CMOS data bus is active. The decoded address 
'CMOS I/O' at M57-7 is set to logic 1 during these transfers, 
so a 400kHz square wave appears at M57-11. The combined 



effect of this and the 800kHz output from M57-15 is to 
'stretch' the waveforms of the Phase 1 and 2 clock outputs 
(illustrated in Fig. 3.36). Thus Phase 2 remains at logic 
1 for V /2 cycles of the normal 800kHz operation, allowing 
more time for CMOS transfers. 



M57-15 



M57-11 [ 



M56-8 [ 



02 I ^ 

FIG. 3.36 TIMING DIAGRAM OF STRETCHED TWO-PHASE CLOCK 



3.8.1. 3 RAM/ROM Circuit 

The 6800 uses 3 Read-Only Memory chips (ROMs) 
which contain the program necessary to run the instrument. 
Each ROM is able to store up to 4096, 8-bit 'bytes' of 
program information; grouped in program modules. The 
MPU accesses a byte by placing its address on the 16-bit 
Address Bus and driving the Valid Memory Address (VMA) 
line true (logic-1). The information held in that particular 
location is then sent back to the MPU via the Processor 
Data Bus. 

The chip-select inputs for the RAM and ROM are 
decoded from a selection of high-order address bits. This 
selection determines the positions of the RAM and ROM 
in the memory map. For example: M30 is fed from 
A15.A13.A12 so that it covers the memory locations from 
#F000 to #FFFF (Note that since A14 is not decoded M30 
also appears at #B000 to #BFFF). 

The processor employs 1024 bytes of 8-bit wide 
Random Access Memory (RAM) made up from two 1024 
X 4-bit RAMs (M31/M36). M31 and M36 are employed as 
operating memory for scratch pad operations and storing 
volatile data (e.g. Max, Min). The principal location of the 
RAM is from #0000 to #00FF. Since A8 and A9 are not 
decoded there are images starting at #0100, #0200, #0300. 

A further 256 bytes of 8-bit wide RAM are made up 
from two 256 x 4-bit RAMs (M19/M20). M19 and M20 are 
backed up by a battery to privide the non-volatile 'Calib- 
ration' and 'Zero' memory. Three address bits A12, A14 
and A15 are decoded by M33 (pin 8) to enable M19/M20, 
but M29 (pin 6) permits the memory contents to be changed 
only if CAL is selected, or if the ZERO section of the 



memory is addressed (A7 and A6 both at logic-1). 

The read/write control line R/W from the 6800 is 
gated with a 'Master Clock -f- 2' signal to provide correct 
timing, and the address decodes include gating with VMA02. 

An instrument po wer up is detected by M60/M62 
causing an initialization RESET signal to be fed to the 
MPU via Q16. (See Fig. 3.38). 

During a power-up or power-down (-t5V supply line 
<+4.75V) a signal from the supply-level detectors prevents 
RAMs M 19 and M20 from being overwritten by holding the 
CS (chip select) lines low «0.2 volts) via Q14 for a period 
of approx. 25mS determined by R55/C32. 

3.8.2 CMOS Address Decode and Input/Output 

Circuits (430329 sheet 2) 

Information is transferred to and from CMOS devices 
via the CMOS Data Bus during periods when the signal 
CMOS J/0 is at logic-1 (M33-6). CMOS I/O is addressed 
when A15.A14.A11 is true. This occurs when memory 
locations starting at #4100 (and its images) are selected. 
The transfer of data between the Processor Data Bus and 
the CMOS Data Bus takes place at 400kHz, the Read/ 
Write lines selecting the direction of the information 
through the tri-state buffers M4, M5 and M6. 

In order to address the various CMOS input/output 
devices, the address lines must be further decoded. M32 
is a 1-of-10 decoder, providing 5 addressable drives; M16 
is a dual 1-of-4 decoder addressing the front panel circuitry 
and the digital elements of the A-D converter. A summary 
of the decoded CMOS address signals is given in Fig. 3.39. 






AND A-D SECTION 



Fig. 3.37 SIMPLIFIED DIAGRAM OF MEMORY CIRCUITS 
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FIG. 3.38 START UP AND NON-VOLATI LE RAM PROTECTION 
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3.8.3 Analog to Digital Conversion (Digital Section) 



3.8.3.1 General Principle 

Block diagram Fig. 3.40 outlines the essentials of the 
digital section and should be used with flowchart Fig. 
3.41 in order to follow the operation of this section. 

The function of this section of the circuitry is to 
generate the sequence that when transferred to the analog 
section, controls the sequence from RESET through the 
integration cycle and back to RESET. The circuitry 
controls the length of SIG and BIAS and counts during 
REF 1 and REF 2, the accumulated count being proport- 
ional to the length of the reference periods, which in turn 
is proportional to the measured input signal. At the end 
of each reading cycle the count is read by the MPU, pro- 
cessed and displayed. 

The sequence is controlled by stepping M47 through 
QO to Q7. Each 'Q' output from M47 goes to logic-1 to 
activate its stage of the sequence; completion of one 
stage generates the 'Enable' for the next, via M46 switches. 



as a logic-0 state at M47-13. Timing is synchronized by 
Master-Clock/2 positive-going edges at M47-14, when M47 
is enabled. 



3.8. 3. 2 Preset Procedure 

As part of the initialisation routine (at switch on), 
M47 (used as the sequence controller), is reset from M37- 
11, cau^ng M47-2 to be logic '1'. Thus the control lines A, 
B and C put the analog section of the A-D int o RESET 
(See Fig. 3.42). The Address Bus decoded signal XADDLY 
is taken low, enabling the presetting of the delay counters 
M13 and M14 from the CMOS Data Bus, the amount of 
delay being determined by the selected range, function 
and filter state, see Fig. 3.43. Th e A-D con trol latches. Mil 
and Ml 2 are then enabled by XADCTL to (i) reset the 
command latch Ml (from Ml 1-4), (ii) set the resolution of 
the main counter (Ml 1-5 and 6), (iii) select trigger gate 
(M12-3, 4 or 5) and (iv) reset the data ready latch (M12-6). 
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3. 8. 3.3 A D Measurement Sequence 

Trigger. The trigger, required to initiate the measure- 
ment sequence, is generated from one of three possible 
sources; 

1. Internally generated 3/second trigger, from timer 
M61-7. 

2. Externally generated trigger, from EXT TRIG on rear 
panel via M24-1 3. 

3. A MPU derived trigger from Ml 1-3 generated when 
auto-ranging, pressing MANUAL when HOLD selec- 
ted, during calibration, an INPUT ZERO sequence 
or via the digital interface. 

The trigger source is selected by the latched data on 
M12, enabling one of the three gates of M2. 

Delay. The trigger pulse clocks the 'command latch' 
MI-11 causing the timer, M15, to output clock pulses 
(200Hz) to the delay counters (Ml 3 and Ml 4) after a delay 
of approx. 1.5mS set by C5, R8, R9, R11. The delay 
counters proceed to count down to zero, at which time 
the delay latch (M26) is clocked. Thus M26-14 becomes a 
logic 'O', enabling the sequencer M47 (an octal counter) to 
proceed on to the next step via M46-2. 

SYNC. The SYNC phase from the sequencer resets 
the counters of M23 and places the analog section of the 
A-D into SIG. The pulse is fed back to M47 via M46-3 
to step on the sequencer. 

SIG. During the time that the SIG line is at logic-1 
(M47-3), the primary counter in M23 is enabled and counts 
out the signal period (20ms in normal mode, or 2.5ms 
superfast). When the counter times out, M23-23 goes to 
logic-0, enabling M47-13 via M23-14. The next Master- 
Clock/2 at M47-14 steps the sequence on to BIAS (M47-7 
to logic-1, M47-3 reverts to logic-0). 

BIAS. The BIAS signal (M47-7) is transferred to 
the analog section of the A-D by changing the state of the 
A line (M38-9 to a logic '0'). BIAS also enables the secon- 
dary counter of M23 to count out the BIAS period (20pS). 
The signal indicating the end of this period is passed via 
M46-9 causing the sequencer to carry on to the next step. 
The BIAS signal also resets the 'delay latch' (M26) ready 
for the next measurement cycle, and the 'null detector' 
latch (M22A). 

WAIT. The WAIT pulse resets the counter of M23 
via M39-10, keeps the A line to the analog section low, 
clocks the polarity null detect latch M22(B) causing a logic 
'1' on pin 1 if the signal applied to the analog section of 
the A-D converter was positive (logic '0' if negative) and is 
fed back to enable the sequencer via M46-3. 

REF 1. The high to low edge of WAIT_causes the A 
to change state and going into REF 1 makes B a logic 'O'. 
The analog side is then in the condition to start 'ramping 
down'. While REF 1 is high the primary counter of M23 
is enabled (pin 3) and counts the period of REF 1. 



REF 1 is ended when a null detector pulse is detected 
and latched on to M22. This causes the sequencer to step 
on once more from M46-3, the low to high edge from pin 
4 disabling the primary counter. 

REF 2. The REF 2 signal changes the state of the A 
line (causing the analog section to ramp down at a slower 
rate), resets the 'null detect' latch and enables the secondary 
counter of M23 (Pin 13) to count the period of REF 2. 
If the secondary counter overflows, the primary counter is 
incremented from M23-16. 

As in REF 1, a null detector pulse causes the counting 
period to end (M22-12) and increments the sequencer 
via M46-3 causing the A and B lines to change state. 

END. The low to high edge from M47-10 is fed back 
to M47, via M48-6 giving a master reset. Thus the sequencer 
is placed into RESET. 

RESET. The sequence pulse from M47-2 clocks the 
'data ready' latch Ml -3 placing a signal on to the CMOS 
Data Bus via tri-state buffer M10 indicating to the MPU 
that a reading is ready to be taken from the main counter 
M23. Data is extracted from the counters in three bytes 
(controlled by the A1 and AO lines of the processor address 
bus) with the count er output buffers, M24 and M25 being 
enabled by XADDT, a decoded processor address. 

The RESET signal is also passed to the analog section 
of the A-D by changing the state of the C line. 

Once the data has been extracted from the main 
counter the set-up procedure is then repeated to await a 
further trigger. 



3.8.3.4 Master Clock and Line Locking (430329 sheet 4) 

To give improved rejection of line frequency related 
noise, the 1061 is linelocked. The line frequency is sampled 
and compared to the internal master clock. Synchronisation 
is achieved by adjusting the master clock frequency. 

A sinusoidal line frequency signal from the 5V mains 
tap is converted to a square-wave (M25-13) and -;-2(M26-1) 
before being fed to the comparator section of the ULA 
M23 (sheet 3). The MASTER CLOCK ~2 signal is fed to 
ripple counter M27 which outputs a signal of twice the 
estimated line frequency, for line related periods, con- 
trolled by the ULA (M23-18). This signal is fed to M23-19 
(via inverter M39) and after a further - 2 , is compared with 
the actual line frequency (see Fig 3.44). 

The ULA determines whether the master clock is 
running too slow or too fast, producing a signal on pin 20 
whose pulse-width is proportional to the difference. The 
output of pin 21 is a 25Hz square-wave which is fed to the 
up/down input of counters M41/50. Thus depending on 
the position and down period of the pulse, the count held 
is increased or decreased. 
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Latches M42/51 are updated with this new count 
during the A-D RESET period and applies the count to 
resistor network AN4 which forms a D-A converter. Chang- 
ing the voltage applied to varicap D9 alters its capacitance, 
thus adjusting the LC of the Colpitts oscillator. Therefore 
the frequency of the Master Clock is increased or decreased 
to be an exact multiple of the mains frequency. 

3.9 FRONT PCB ASSEMBLY (Circuit Drawing No. 

430294) 

The Front pcb assembly accepts the measurement 
signals, digitally displays the value, provides manual control 
of the measurement circuits and data conditioning, and 
gives a visual status indication of the selectable instrument 
states. 

3.9.1 Analog Input Signals (430294 sheet 2) 

The Front pcb connects the terminals to the 2/4- 
wire Ohms and Local-Remote Guard switches. Thus in 
'2-wire': Hi is connected to I-f, and Lo to I—, through 
thermistors R1 and R2. In 'Local': Guard is not directly 
linked to the front panel Lo terminal, as this becomes 
active in 4-wire Ohms. Instead, 'Local' links Guard to 
Ohms Guard, which is permanently connected to DC 
Isolator Lo. 

Signals applied to the six front panel terminals are 
routed through to the Rear pcb (to the Rear Input/Ratio 
pcb or Rear Input pcb if Option 40 or 41 is fitted) via 
the Signal Cable assembly. Each of the terminal leads 



passes through its own HF choke, all six inductors being 
wound in the same direction on the same core. This 
'Common Mode' choke presents high impedance to transient 
common mode currents, but low impedance to normal 
mode differential input currents. 

Two screened cables are used to transfer the signals 
to the rear: I-f and Hi are carried in one; I—, Lo and Ohms 
Guard in the other. Guard is carried via the cable screens, 
thus guarding the signals during transfer. 

3.9.2 Display Signals (430294 sheet 1 ) 

The front panel assembly routes the display signals 
from the Display Driver board to the gas discharge display. 

3.9.3 Keyboard Data Encode (430294 sheet 1) 

Selection of a front panel keyswitch causes one of 
the two 16-key encoders (M7 or M10) to send a data avail- 
able message to M2 (a data latch) and to remember which 
key was pressed. The output of M2, (pin 1 or 13) signals 
the interrupt circuitry of the Digital Board (IRQK1 or 
IRQK2). 

When the microprocessor accepts the interrupt and 
has located the source, the XKY BRD line to pin 13 of M7 
and M10 is taken low, enabling the data outputs of the 
encoders to be placed on to the CMOS data bus (See Fig. 
3.45 for the key select coding). This signal also resets M2 
ready for the next key selection. 
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FIG. 3.45 CMOS DATA BUS : KEY SELECT CODING 
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3.9.4 Keyboard L.E.D. Data Decode (430294 sheet 1) 

The XKY BRD signal is inverted by Q1, R7, Cl, 
R6 partially enabling the L.E.D. data latches M4, M5, M6, 
M8, M9, Mil and M12 while information is not being 
extracted from the keyboard encoders. The data latches 
are divided into four sets, M6 and M4, M8 and M5, Ml 2 
and Mil, M9 being fully enabled from the XKD SP0 — 
XKD SP3 lines respectively. 



On initialisation or after a change of the instrument's 
selectable states, the L.E.D. data latches are updated by 
placing data on the CMOS Data Bus (See Fig. 3.46), firstly 
to M8 and M5 (enabled from XKD SP1) and 'clocking' 
from the CMOS CLK line (J2-6), secondly to M12 and 
Mil, then M9 and finally M6 and M4. 

The output of the L.E.D. latches provide the signals 
to the bases of the L.E.D. drive transistors, switching them 
on or off as required. 
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3.10 DISPLAY DRIVER ASSEMBLY (Circuit Drawing 
No. 430330). 

Basically, the Display Driver assembly receives the 
display information from the microprocessor (running at 
800kHz) and stores it in a Random Access Memory (RAM) 
digit by digit. This data is then read out at a slower fre- 
quency (2kHz), level shifted and output to the gas 
discharge display. 

NOTE: In the following description, each bar, 

decimal point or legend is referred to as a display segment 
and each set of segments i.e. +1,0 or a legend block, is 
referred to as a display block. 

3.10.1 Write Mode 

On completion of a reading or when certain modes 
are selected, (e.g. ERROR, keyboard entry), the processor 
indicates to the Display Driver Board that data is ready to 
be transferred by the signal XDDSP (TP6). This causes 
the RAM (Ml) to be placed into its write mode and the 
quadruple 2-line to 1-line data selector, M9, to select the 
'B' inputs which are connected to the processor address 
bus. 

The signal XDDSP also causes the tri-state buffers M6 
and M7 to become enabled, causing the data input lines 
of the RAM to be connected to the processor data bus. 
Thus under MPU control, the display data (+1, S 's, 
decimal points and legends) is written into the RAM. 

Once this transfer of data is complete the RAM be- 
comes deselected, the buffers return to their third state 
inhibiting the data bus to the RAM and connects the 'A' 
inputs of M9 to the address lines of the RAM. 



3.10.2 Read Mode 

Discharge between adjacent display blocks is preven- 
ted by time multiplexing and sending information to alter- 
nate blocks. A particular display block is selected by 
driving its anode, and a particular segment by driving the 
segment cathode. 

The free running clock M13, R3, R5, C16, produces a 
2kHz signal (Ml 3-9) to drive a 4-bit binary counter, M8, 
which provides the control of the address lines in the read 
mode (See Fig. 3.49). The display block selection is 
achieved by decoding these 4 lines into 16 bits using Mil. 
The output lines of Mil are connected to the bases of 
transistors Q1-Q3, Q13-Q20 which act as anode switches. 
Note that when the address lines are in the state 0000 
the output of Mil (pin 11) selects the anode to block 1, 
0001 selects the anode to block 3 (Ml 1-9), 0010 ... block 
5, etc., thus the display blocks are selected alternately. 

To select the appropriate segment data from the 
RAM to match the display block selection the address 
lines are given a left hand bit rotation i.e. if the output of 
M8 is labelled DCBA, (2^, 2^, 2 \ 2°), the address input 
of Ml would be CBAD. (Fig. 3.48 gives the state of the 
address lines for each display block). The particular display 
block segment data is recalled by the RAM, buffered by 
M4 and M5, level shifted -180 volts by R8-R15, C4-C1 1 
causing Q5-Q12 to drive the cathodes, D1-D10 acting as 
restoration diodes. Between the transfer of each set of 
segment data. Ml 3-1 3 is taken high, causing the outputs of 
M4 and M5 to be a logic 'O'. This produces a refresh period 
for capacitors C4-C11 to discharge from the -180V supply 
through the restoration diodes. 
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3.11 IEEE 488 STANDARD DIGITAL INTERFACE (Circuit Diagram No. 430427) 

The IEEE Digital Interface assembly contains the extra memory circuitry required for the execution and decoding of 
interface functions, and for data input and output transfers. Simplified diagram Fig. 3.50 shows its essential features. 




IEEE 

488 

BUS 



Fig. 3.50 SIMPLIFIED DIAGRAM OF IEEE ASSEMBLY 



3.11.1 ROM Circuit 

The IEEE Digital Interface assembly acts as an 
extension to the Digital assembly with connections to 
both the Processor Address and Data Buses. The board 
houses 4k bytes of program memory (M3) containing the 
sub-routines to control the instrument from the IEEE 488 
Bus. The ROM receives the address information, with chip 
selection being made by decoding address lines A3-A11 
with XIOBD and master clock 02. 



3.11.2 interface Circuit 

The General Purpose Interface Adaptor (GPIA). M9, 
provides the interface between the IEEE 488 Standard 
Instrument Bus and the 68000 microprocessor. The MPU 
can receive, process and send messages to the interface 
through the GPIA. 

The GPIA is able to automatically handle the follow- 
ing interface protocalC*) ;• 

Single address capability 
Source and acceptor handshake 
Talker and Listener states 



Service Request 
Parallel Poll 
Device Clear 
Device Trigger 



With MPU it is also capable of;- 

Programmable Interrupts 

Storing the instrument's address 

Control of the interface input/output buffers. 



The GPIA is selected by decoding address lines A3- 
A11 with XIOBD. Address lines A0-A2 with the state of 
the MPU R/W line select one of the 8 read only or 7 write- 
only registers in the GPIA, enabling the MPU to send or 
receive data over the interface. 

The two signals T/Rl and T/R2 are used to control 
low power transceivers (formed from Ml, 2) which drive 
the interface bus. 



(I I For further information refer to 'Getting aboard the 
488 Bus' published by Motorola. 
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3.12 BCD DIGITAL INTERFACE (Circuit Drawing 
No 430332) 

The BCD Digital Interface assembly contains the 
extra memory and circuitry required for the execution and 
decoding of interface functions and to perform data output 
transfers. Simplified diagram. Fig 3.51 shows the essential 
features of this board. 

3.12.1 RAM/ROM Circuit 

The BCD Digital Interface assembly acts as an exten- 
sion to the Digital assembly with connections to both the 
Processor Address and Data Buses. The board contains 2k 
bytes of program memory (Mil) containing the sub-routines 
to control the instrument from the BCD Interface. Extra 
'operating (scratch pad) memory' is provided by two 256x4 
bit RAMS (M22, M23). Both the ROM and RAM's receive 
the address information, with chip selection being made by 
decoding address lines A8 A11 with XIOBD, R/W and 02. 



3.12.2 Interface Circuit 

The Peripheral Interface Adapter (PI A), Ml, pro 
vides the means of interfacing the BCD input/output to 
the 6800 microprocessor. The PI A is selected by decoding 
address lines A9-A11 with XIOBD. Address lines AO and 
A1 together with MPU data messages configure the six 
internal registers controlling data flow and external con- 
trol signals. 

Peripheral Data lines PBO-PB7 (Ml pins 10-17) 
are used as enable lines allowing data to be placed on the 
BCD Data Bus from the Remote Programming Input and 
control lines of the BCD Output (2 bytes) and allowing 
data to be placed into output latches M7-M10, Ml 2-MI 6 
(5 bytes). 

The length of PRINT COMMAND is controlled by 
the timer M2, R1, C3. 
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3.13 REAR (POWER SUPPLY) PCB ASSEMBLY 
(Circuit Drawing No. 430295) 

3.13.1 General 

The line transformer and power supply components 
are situated at the rear right hand side of the instrument, 
when viewed from the from. Transformers T1 and T2 
are of toroidal construction mounted one on top of the 
other and bolted to the rear panel. T1 has a split primary 
comprising two 115V windings, intended for either series 
or parallel connection depending on the line voltage. An 
earth screen is interposed between primary and secondary 
windings to minimise electrostatic coupling, and is 
grounded to line earth. The second transformer T2 is 
driven fiom T1 It also possesses an electrostatic screen, 
this time being connected to Guard. 

3.13.2 180V Supply 

The 180V supply is required for the gas discharge 
display. Bridge rectifier W1 and C6 convert the 200V AC 
from the secondary of T1, to DC. R6, D3, R4 and Q2 
act as a constant current source being regulated by D4, R5 
and Q1. The +5V line (TP2I is connected to the digital 
+5V line (TP3) on the Display Driver assembly. 

3.13.3 5V Supply 

All the logic circuitiy to the right of the central 
printed circuit board is powered from the supply gener 



ated from the two 8.8 volt 750mA secondary windings on 
transformer T1. The centre tap (digital common) is linked 
directly to line ground via LK6. The output of rectifying 
diodes D1 and D2 is smoothed by C7 and C8 before being 
fed to regulator Ml. This regulator is capable of 1 amp 
output and has foldback current limiting and thermal 
shut-down, to provide short circuit protection. 

3.13.4 i15V Supply 

The output of the third secondary winding of trans- 
former T1 (10V AC) is input to the primary of T2. The two 
19.25V outputs are connected in series, with the centre tap 
connected to analog common. The output of bridge 
rectifier W2 is fed to voltage regulators M2 and M3 (wired 
in series), to produce positive and negative 15 volt supplies 
to power the analog circuitry. These regulators also include 
foldback current limiting and thermal shut-down, to 
provide short-circuit protection. 

3.14 SELF TEST SEQUENCE 

Selection of the TEST key places the instrument 
into a test routine, checking the display and basic measur- 
ing circuits. A flowchart for the routine is given in Fig. 
3.53. The analog circuitry conditions for each test are 
given in the last subsection of the circuit description for 
the particular board, and the range 'F.E.T.' patterns in 
Appendix 1-8. 
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-No< IS AC FITTED ? 



TEST AC 
CONVERTER 
IV RANGE 



TEST 

AC CONVERTER 
IV RANGE 



ADD J-' LEGEND 
TO DISPLAY 



DISPLAY ERROR 7 



WAIT UNTIL EITHER 
G E T OR MANUAL 
IS INPUT 



/ CHECK \ 

FOR UNCORRUPTED^ 
, CALIBRATION 
\ STORE / 



/ CHECK \ 

'^FOR UNCORRUPTED^ 
. INPUT ZERO / 
\ STORE / 



DISPLAY PASS 




CANCEL 
TEST KEY L E D 



NoV IS I FITTED ? 



/ TEST \ 

^DCI MEASUREMENT >-Fail- 
\ 1mA RANGE / 



The Intrument is returned to the 
HOLD mode with the last selected 
range . function and filter modes 
selected 



ADD A LEGEND 
TO DISPLAY 



DISPLAY ERROR 8 



WAIT UNTIL EITHER 
GET OR MANUAL 
IS INPUT 



OF SELF-TEST ROUTINE 
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SECTION 4 

INTERNAL ADJUSTMENT PROCEDURES 



4.1 ALTERATtON OF LINE VOLTAGE AND LINE 
FREQUENCY 

The instrument is set to 50Hz, 205V to 255V 
supplies unless Option 80, 81 or 82 is specified. This 
information is carried on the instrument identification 
label located on the rear panel. Alteration to a different 
line voltage/line frequency may necessitate an instrument 
recalibration. 



4.1.1 Changing Line Voltage 

1. Disconnect power and all signal input/output leads. 

2. Remove the lower cover. 

3. Locate the link(s) connecting the split primary on 
the prirrted circuit board in front of the toroidal 
line transformer. Fig. 2.1 and Drawing No 400295. 

4. 115V Operation:— Remove LK1 (link Hand fit LK2 

and LK3‘ ‘ . 

230V Operation;— Remove links LK2 and LK3, and 
fit LKl(’). 

5. Amend instrument identification label. 

6. Replace lower cover. 

7. Replace power fuses with 160mA anti-surge (230V) 
or 500mA anti-surge (115V). 

8. Carry out the Specification Verification tests (Sec- 
tion 8, User's Handbook) and recalibrate if necessary. 



4.1.2 Changing Line Frequency 

1. Disconnect power and all signal input/output leads. 

2. Remove the top cover. 

3. 400Hz Operation:— Remove link LK5 and fit 

LK?f^J on the Digital assembly, (Drawing No. 
400329). 

50/60HZ Operation:-- remove link LK7 and fit 
LKSt^^ on the Digital assembly (Drawing No. 
400329). 

4. Place instrument into HOLD. Adjust L2 (Digital 
assembly) so that TP7 is 1.05V ±0.03V with respect 
to Digital Common (TP28). 

NOTE: This signal contains about 200mV peak-to-peak 
high frequency noise. 

5. Amend instrument identification label. 

6. Replace the top cover. 

7. Carry out the Specification Verification tests (Sec- 
tion 8, User's Handbook) and recalibrate if necessary. 

Links should be 22 SWG TIN.Cu wire with silicone 
rubber sleeving. 



4.2 BATTERY REPLACEMENT 



The battery should be replaced on or before the 
date indicated on the rear panel instrument identification 
label. To retain the calibration memory, the instrument 
must be powered-up during replacement. Therefore great 
care must be taken due to voltages up to 260 volts being 
present inside the instrument. 

1. Remove top cover and locate battery on the Digital 
assembly (see Fig. 2.1 ). 

2. Power-up instrument. 

3. Desolder battery at end of tags and remove from clip. 

4. Replace with new battery, (Datron Part No. 920049) 
positive terminal to resistor. 

5. Replace top cover. 

6. Amend instrument identification label (Current date 
-t- 5 years). 

7. Carry out the Specification Verification tests (Sec- 
tion 8, User's Handbook) and recalibrate if necessary. 



4.3 POST-REPAIR PROCEDURES 



Apart from the RMS Module (which is available only 
from Datron), all integrated circuits and semiconductor 
devices are standard manufacturers' products, and special 
selection is unnecessary. During manufacture certain 
resistors are selected in value (FSV = Factory Selected 
Value) to accommodate circuit component tolerances, or 
to bring the desired setting of a preset control to the 
middle of its adjustment range. 



The thermal tracking of the DC Preamplifier is part- 
icularly important, to ensure a low order of zero drift 
with variations of temperature. This rather time consum- 
ing procedure is carried out initially during manufacture, 
and need only be repeated following replacement of Q12 
or any component associated with the temperature com- 
pensation circuitry. 

NOTE: A routine calibration as detailed in Section 
1 should be carried out after completion of the following 
procedures. 

CAUTION : Up to 260 volts is present inside the 
instrument. Personal contact with these points may result 
in injury. 
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4.3.1 Basic DC Instrument 

Equipment Requirements: 

4’/2 digit Digital Voltmeter e.g. Datron 1041 
Variable 5V, 1 amp DC supply 
5mV/division Oscilloscope e.g. Telequipment D83 
1Mn5% resistor in parallel with lOnF capacitor 
10Mn5% resistor in parallel with lOnF capacitor 
DC Voltage Calibrator, e.g. Datron 4000/4000A 
Autocal Standard. 

Procedure: 

Power Supplies 

1. Turn instrument on and allow 5 minutes warm-up 
period. 

2. Connect DVM Hi to TPS and Lo to TP28 on the 
Digital assembly. Adjust R2 on the Rear (Power 
Supply) pcb assembly to give +5. 100V +25mV. 

3. Connect DVM Hi to TP1 and Lo to TP20 on the Ana- 
log assembly. Adjust R7 on the Rear (Power Supply ) 
pcb assembly to give -t-15.000V +15mV. 

4. Connect DVM Hi to TP2 and Lo to TP20 on the Ana- 
log assembly. Adjust R12 on the Rear (Power Sup- 
ply) pcb assembly to give —15.000V ±15mV. 

Digital Assembly 

5. Switch the instrument off and disconnect the power 
lead. 

6. Isolate the Digital Board by removing the connectors 
along the centre panel (J1-J5). 

7. Connect variable 5V supply and DVM Hi's to TPS, 
Lo's to TP28. Reduce supply to 4.750V -t-10mV. 

8. Set R83 fully clockwise. Connect oscilloscope Lo to 
TP28 and monitor M53 pin 40. Turn R83 anti-clock- 
wise until TP30 undergoes a high to low transition 
(or begins to pulse low). 

9. Remove variable supply and reconnect items discon- 
nected in steps 5 and 6. Disconnect the oscilloscope. 
Switch on the instrument. 

10. Connect DVM Hi to battery positive terminal. Low 
to TP28. Check battery voltage is >2.5 volts. 

11. Disconnect DVM and connect oscilloscope Hi to 
TP25, Lo to TP28. Adjust scope trigger until the 
trace is triggered by the first pulse of each reading 
burst. Adjust R11 so that the pulses occur every 5ms 
± 0.5ms. 

12. Place instrument into HOLD. Connect oscilloscope 
Hi to TP7. Adjust L2 to give a stable -H.05±0.03V. 
NOTE: This signal contains about 200mV peak to 
peak high frequency noise. 



13. Insert calibration key into keyswitch on the back 
panel and turn, placing the instrument into CAL 
mode. 

NOTE: The display CAL legend will be lit. 

14. Short together pins 'D' and 'E' on Digital assembly. 
NOTE: All the calibration store correction factors 
are now reset to zero. 

15. Turn the calibration key back to RUN mode. 



Analog Assembly (DC Isolator Section) 



16. Centralize R 150 and R 160. 

17. Select 0.1V range DC with FILTER out. Apply a 
10Mf2 resistor between instrument Hi and Lo. 
Connect DVM Hi to TL8, Lo to TP20. 

Adjust FSV R152 with a metal film resistor 
(50ppm/°C) for a reading of < lOmV, using R159 
for 'fine' adjustments. 

Do not solder in R152. 

18. Apply a short circuit across the input terminals and 
adjust R 1 50 for a reading of < 50/iV at TP1 3. 

19. Connect DVM Hi to TP33 and adjust R160 for a 
reading of <20 /jV. 

20. Repeat steps 17 to 19 until readings are within 
specified limits. 



NOTE; The following step is only required after the 
replacement of Q12 or any component associated 
with the temperature compensation circuitry. 



21 . 



(i) Re-apply 10MS2 resistor across the input 
terminals. Note the reading on the front panel 
display (=A). 

(ii) Note the ambient temperature (=X°C). 

(iii) Place the instrument in a temperature con- 
trolled oven at approx 50°C without top cover 
and with power 'on'. 

(iv) Leave the instrument for at least 1 hour then 
note the reading on the display (=B) and the 
temperature of the oven (=Y°C). 

(v) Compute (B-A)/(Y-X) = Drift/°C. 

(vi) Remove instrument from oven and allow to 
stabilize, with power 'on' to ambient for one 
hour. 

(vii) If the drift was <10 digits/°C proceed to (x). 

(viii) For drifts in excess of 10 digits/°C R151 must 

be adjusted. If the drift was positive turn 
R151 clockwise, if negative turn R151 anti- 
clockwise. 

(ix) Repeat from (i). 

(x) Lock R151 with a clean soldering iron. 

(xi) Repeat steps 17 to 20. 



22. Solder in R152, with instrument turned off. 
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Analog Assembly (A-D Converter) 

23. Select 100V range and apply short circuit between 
Hi and Lo. Connect DVM Hi to TP7, Lo to TP20. 
If reading is +6. 42V +0.03V proceed to step 25. 

24. Switch off instrument and make positive reference 
links B & C, if cut i.e. the links alongside TP7. Switch 
on instrument and measure voltages on TP7 once 
again. Consult Fig. 4.1 and cut links as indicated. 
Repeat step 23. 





Voltage on 
TP7 or TP8 


TL'B' 


TL'C' 


6.42 








6.47 






6.525 


v/ 


— 


6.58 







Select voltage closest to measured value 
and cut links 

FIG 4.1 REFERENCE SELECTION VOLTAGES 

V / 

25. Connect DVM Hi to TPS. If reading is -6.42V ± 

0.03V proceed to step 27. 

26. Switch off instrument and make negative reference 
links A to C, if cut i.e. the links alongside TPS. 
Switch on instrument and measure voltage on TPS 
once again. Consult Fig 4.1 and cut links as indic- 
ated. Repeat Step 25. 

27. Select HOLD. Connect DVM Hi to TP9. Select 
correct resistance value for FSV R11 or R15 to give 
a reading of OV +1mV. Solder in resistor. 

2S. Deselect HOLD and disconnect DVM. Select 1000V 
range and apply -M9mV. Connect oscilloscope Lo 
to TP21, Hi to TP5. Adjust R20 for noisy waveform 
at zero point. 

29. Remove oscilloscope. Replace covers but do not 
replace screws. Select IV, DC, filter out and apply 
1Mf2 across input terminals. Turn rear panel key- 
switch to CAL mode and select LIN. 

30. Select .IV range and apply 10MJ2 across input ter- 
minals. Select Ib. Repeat until display reads less than 
50 digits. 

31. Select 10V range, FILTER and apply short copper 
link across input terminals. Select ZERO. 

32. Apply -t-10 volts and select GAIN. Repeat until 
display reads -H 0.0000 ± % digit. 



33. Apply -M9 volts. If the display reads within the 
limits -t-18.9999 to -t19.0001, proceed to step 35, 

34. Calculate E = (19 - displayed reading)/2. 

Re-apply -HO volts and adjust R23 for a displayed 
reading of 10 - E. 

Repeat steps 32-34 until both readings are within the 
limits indicated. 

35. Turn rear panel keyswitch to RUN mode. 

The basic DC only instrument set-up procedure is 
complete. 



4.3.2 Ohms Assembly 

Equipment Required: 

5’/j digit DVM, e.g. Datron 1065, or 1061. 

10 Megohm 5% resistor in parallel with a lOnF capacitor, 
e.g. Datron Part No. 400392. 

Copper shorting links, and a short wire link. 



Procedure. 

1. Select 10 kilohm range, 4-wire. Connect I— to Ohms 
Guard, I-i- to Hi, and 10 Megohm resistor between Hi 
and Lo. 

2. Connect DVM Hi to TP4, Lo to TP1 and adjust R26 
(bias current) for a reading of Zero ± 300pV. 

3. Disconnect the 10 Megohm resistor, and connect a 
copper shorting link in its place between Hi and Lo. 

4. Transfer DVM Hi from TP4 to TP14, and adjust R27 
(01 0 offset) for Zero ± 2pV. 

N.B. Ensure that the DVM used for measurement 
is correctly zeroed! 

5. Repeat steps 1-4 until the readings are within the 
specified limits. 

6. Connect Lo to Ohms Guard. Connect a shorting link 
between TP1 and TP3. 

7. Transfer DVM Hi from TPM to TP13, and check 
that the reading is zero ± 50 /jV. 

If reading > -^50/iV, reselect FSV resistor R40 
to bring the reading within limits. 

If reading C—50 aiV, reselect FSV resistor R39 
to bring the reading within limits. 

NB R39 and R40must each be at least 100 kilohms. 

8. Remove the link from TP1 and TP3. Disconnect the 
DVM leads, and the connections from the front panel. 

The basic Ohms set-up procedure is now complete. 
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4.3.3 OPTION 10 AC Assembly 
Equipment Required: 

5mV/Div oscilloscope, e.g. Telequipment D83. 

5Yi digit DVM with Ohms. e.g. Datron 1065, 1061 . 

DC calibrator, e.g. Datron 4000 or 4000A. 

AC calibrator, e.g. Datron 4200. 

Asymmetric signal, IV RMS, Crest Factor 5:1 ±0.02%, 
reversible polarity. 



Procedure 

1. Select AC 1000V range and HOLD. Short Hi to Lo. 
Connect DVM Hi to TL7, Lo to TP8 and note read- 
ing. Select 1V range and adjust R121 (bias current) to 
give same reading ±10,uV. 

2. Select lOOmV range, AC + DC and adjust R112 
(offset adjust) for an indication of zero ±50uV on 
the DVM. 

3. Repeat steps 1. and 2. until readings are within the 
specified limits. 

4. Select 10V range and HOLD. Connect oscilloscope Hi 
to TPS, Lo to TPS and adjust R90 (rectifier zero) 
for maximum noise about zero. Remove the oscillo- 
scope. 

5. Connect DVM Hi to TP2, Lo to TPS and adjust 
R75 (linearity) for an indication on the DVM of 
1.8mV±10%. 

6. Select AC, IV range, FILTER and apply IV 500Hz. 
Connect DVM Hi to TL5, Lo to TPS. If reading is 
+3. 157V ±0.01V proceed to step 8. 

7. Disconnect input signal and switch off instrument. 
Make links TL1 to TL4 if cut. Switch on instrument, 
reselect AC, IV range, FILTER and reapply IV, 
500Hz. Measure voltage on TL5. Consult Fig. 4.2 
and cut links as indicated. Check voltage on TL5 is 
3.157V ±0.01V. Remove the DVM. 

8. Deselect HOLD and short circuit instrument Hi and 
Lo. Turn rear panel key switch to CAL mode and 
select ZERO. Repeat for all ranges. 

9. Select IV range. Apply 1 volt (d.c.) and note reading 
on display. Apply —1 volt (d.c.) and adjust R50 
(d.c. turnover) for same display indication ±10 digits. 

10. This part of the procedure must be performed with 
the high frequency compensation voltage, at Jl-ll.^ 
R57,at -5V ±0.2V. 

a. Select AC 100V range, FILTER and apply 100V, 
500Hz. Select GAIN. Apply 100V, 50kHz and 
adjust C62 for a display of 100.000V ±20 digits. 



b. Apply 100V, 100kHz note error and adjust C61 
to double the displayed error in the same direct- 
ion. 

c. Rep>eat a. and b. until 50kHz and 100kHz displays 
are within ±20 digits. 

d. Select IV range and apply 1 volt, 500 Hz. Select 
GAIN. Apply IV 50kHz and adjust C63 for a 
display of 1.00000V ±20 digits. 

11. Apply 1 volt 5:1 crest factor signal. Adjust R35 
(crest factor) for a display of 1.00000V ±30 digits. 

12. Open circuit input. Turn rear panel key switch to 
RUN. Select TEST and check for a display of PASS. 
Turn rear panel key switch to CAL. 

13. Select 10V range and apply 10V, 50kHz. Check 
display is 10.0000V ±1200 digits. Check that the 
display can be calibrated to 10.0000 ±20 digits 
by less than 5 presses of the AC HF key. 

14. Select lOOmV range and apply lOOmV 50kHz. 
Check display is lOO.OOOmV +500 digits. Check that 
display can be calibrated to lOO.OOOmV ±20 digits 
by less than 5 presses of the AC HF key. 

15. Select 1000V range and apply 1000V, 500Hz. Select 
GAIN. 

16. Apply 1000V, 25kHz and check display is lOCXD.OOV 
±1200 digits. Check that display can be calibrated 
to 1000.00V ±20 digits by less than 5 presses of the 
AC HF key. Remove 1000V and turn rear panel key 
switch to RUN. 



The basic AC set-up procedure is complete. 

>. 



Voltage on TL5 


TL1 


! TL2 

1 


TL3 


TL4_ 1 


3.157 




1 _ 




, 


3.178 





1 


_ 


> 


3.198 





_ 






3.218 


_ 


1 






3.239 





i 







3.259 







_ 




3.280 




! v/ 






3.300 




• ^ 




y 


3.320 




i 


_ 




3.340 




{ _ 





~y 


3.360 


v/ 








3.380 








y 1 


3.400 









__ 


3.420 


v/ 


1 





v/ ; 


3.440 




i 






3.460 


- 






v/ 



Select voltage closest to measured value and cut links 

FIG 4.2 OPTION 10 AC ASSEMBLY OUTPUT 
SELECTION VOLTAGES 

V y 
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4.3.4 OPTION 12 AC Assembly 
Equipment Required: 

5mV/Div oscilloscope, e.g. Telequipment D83. 

5'A digit DVM with Ohms. e.g. Datron 1 065, 1061. 

DC calibrator, e.g. Datron 4000 or 4000A. 

AC calibrator, e.g. Datron 4200. 

Asymmetric signal, IV RMS, Crest Factor 5:1 ±0.02%, 
reversible polarity. 



CAUTION 

The following procedures should commence with the HF 
Autocal voltage close to the center of its span. To check 
this, select the 100V AC range and measure the DC voltage 
at J1-11 with respect to TPS. If it is between +4V and 
+6V, it is NOT necessary to clear the calibration stores. 
If outside these limits, the cal stores should be cleared as 
described in para 4.3.1 operations (13), (14) and (15). 

CLEARING THE CAL STORES ENTAILS A FULL 
'AUTOCAL' OF THE INSTRUMENT! 

Before proceeding; ensure that at least the Analog Assembly 
LIN and Autocalibrations have been carried out. 



AC Preamplifier Zero 

1. Read and comply with the CAUTION above. 

2. Apply short circuit input. Select AC + DC, lOOmV 
range and HOLD. 

3. Connect DVM Lo to TPS, Hi to Test link K (TLK). 
Adjust R14S (bias current) for a reading of zero, 
±140pV. 



9. Select IV range and apply IV, 500Hz, with the DVM 
still connected to TLH. Remake links TLC-TLF. 
Then after recording the TLH voltage, refer to Fig. 
4.2 and cut the links {^) as appropriate to give a 
DVM reading of 3.157V ±0.010V. 



TLH Voltage 


Cut Test Links 


Gain* 


C 


D 


E 


F 


2.887 • 2.904 


x/ 


v/ 


s/ 


v/ 


1.090 


2.904 - 2.920 


n/ 


v/ 


v/ 


X 


1.084 


2.920 - 2.937 


n/ 


v/ 


X 


v/ 


1.078 


2.937 - 2.954 


v/ 


s/ 


X 


X 


1.072 


2.954 ■ 2.973 


s/ 


X 




v/ 


1.065 


2.973 - 2.988 




X 


v/ 


X 


1.059 


2.988 - 3.004 




X 


X 


v/ 


1.054 


3.004-3.021 


v/ 


X 


X 


X 


1.048 


3.021 - 3.038 


X 




s/ 


x/ 


1.042 


3.038 ■ 3.055 


X 




v/ 


X 


1.036 


3.055-3.071 


X 


x/ 


X 


v/ 


1.031 


3.071 - 3.090 


X 


v/ 


X 


X 


1.025 


3.090 - 3.110 


X 


X 




v/ 


1.018 


3.110-3.128 


X 


X 


v/ 


X 


1.012 


3.128-3.147 


X 


X 


X 


v/ 


1.006 


3.147 - 3.167 


X 


X 


X 




1.000 



’Increase in TLH voltage when links are cut. 

FIG. 4.3 OPTION 12 AC ASSEMBLY 
OUTPUT SELECTION VOLTAGES 



4. Select lOOmV range AC, and check that the reading 
is zero, ±140/:tV. It may be necessary to re-adjust 
RMS to obtain this value. If so, recheck operation 3. 

5. Select each range in turn, and check that the DVM 
reading is within ±70pV of zero (except lOOmV 
range: ±140pV). 



Check Spec Readout Frequency Flags 

10. Select HOLD. Connect DVM to TP6. Adjust the 
applied frequency and note that TP6 changes logic 
state at a frequency between I.SkHz and 2.2kHz. 
Disconnect the DVM. 



Set up RMS Converter 

6. Select 10V range. Adjust R119 (Rectifier zero) for 
the most negative (or least positive) reading on the 
display. 

7. Connect DVM to TLH. Adjust R101 (linearity) fora 
reading of +1.1mV±10%. 

8. Select lOOmV range. Check that the DVM reading is 
between O.SmV and I.SmV. 



Set Range ‘Zeros' 

11. Deselect HOLD, and apply 500Hz at 0.1% FR input 
to each range in turn. Perform ZERO autocal on each 
range, using the instrument display to check that 
each range calibrates to 100 digits ±3 digits. Dis- 
connect the input. 

12. Apply a short circuit to the input, short Guard to Lo 
and select each range in turn. Check that the reading 
on each range is zero ±10 digits on the display (except 
lOOmV range ±30 digits). Remove the shorts. 
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Set up DC-DC Turnover 

13. Select IV range, AC + DC. Apply IV 500Hz and 
perform GAIN autocal. 

14. Apply +1V DC and note the displayed reading. 

15. Apply -IV DC and adjust R62 (DC turnover) for the 
same reading as in operation (14). (±3 digits). 

16. Repeat (13) to (15) until all readings are the same to 
within i20 digits. 

Set up Coarse Frequency Response 

17. Select 100V range, AC; apply 100V, 500Hz and 
perform GAIN autocal. Apply 100V, 50kHz and 
adjust C82 for a display reading of 100.000V ±20 
digits. (If necessary change C81 to a value which 
permits this adjustment). 

18. Apply 100V, 100kHz and note the reading error. 
Adjust C79 to give 5 times the error in the same 
direction. 

19. Repeat (17) and (18) until the 50kHz and 100kHz 
readings are separated by less than 20 digits. 

20. Select IV range, AC; apply IV, 5(X)Hz and perform 
GAIN autocal. Apply IV, 50kHz and adjust C84 for a 
display reading of 1.00000V ±20 digits. (If necessary 
change C85 to a value which permits this adjustment). 

Set up Crest Factor 

21. Apply 1VRMS, +ve 5:1 Crest Factor signal. Adjust 
R61 (crest factor) for a display reading of 1.00000V 
±30 digits. 

22. Apply 1VRMS, -ve 5;1 Crest Factor signal. Check 
that display reading is 1 .OOOOOV ±30 digits. 

23. Apply IV, 500Hz, and perform GAIN Autocal. 
Repeat (21), (22) and (23) until crest factor readings 
are within limits. 



Linearity Checks 

24. Select IV range, AC + DC. Apply IV DC and perform 
GAIN Autocal. 

25. Apply 1 .9V DC and adjust R27 value (Factory Selected 
Value - FSV) for a display reading of 1.90000V 
±6 digits (reducing R27 increases reading). 

26. Repeat (24) and (25) until both correct. 

27. Select IV range AC. Apply in turn IV, lOOmV, 
lOmV, at 500Hz and check that display reading is 
correct to within ±10 digits of the input voltage. 

28. Apply open circuit input, set CAL/RUN switch to 
RUN; press 'Test' and check for a display of 'PASS'. 

Output Buffer Check 

29. Select IV range, AC+ DC, no filter. Apply IV DC and 
set CAL switch to RUN. Use the 'A-B' computation 
mode to null out the reading: press STORE, B, then 
(A-B). 

30. Select filter, and leave to settle for at least 30 seconds. 
Check that the displayed reading is within ±50 digits 
of zero. 

31. Repeat (28). 

The AC set-up procedure is now complete. 
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APPElMDi; 

ANALOG DATA LINE 'F 



DC Voltage 



Range 




ADO 


ADI 


AD2 


1 


lOOmV 


0 


0 


0 


2 


lOOmV 


0 


0 




3 


IV 


0 


0 


0 


4 


10V 


0 


0 




5 


100 V 


0 


0 


0 


6 


1000V 


0 


0 


0 


7 


1000V 

1 


0 


0 


0 



AC Voltage 



j Range 




ADO 


ADI 


AD2 


1 


lOOmV 


0 


0 


1 


i 2 


lOOmV 


0 


0 


1 


1 ^ 


IV 


0 


0 


1 


i 4 


10V 


0 


0 


0 


5 


100 V 


0 


0 


0 


6 


1000V 


0 


■■ 




7 


1000V 


0 


m 


0 



DC Coupled AC Voltage 



Range 




ADO 


ADI 


AD2 


1 


lOOmV 


0 


1 


1 


2 


lOOmV 


0 


1 


1 


3 


IV 


0 


1 


1 


4 


10V 


, 0 


1 


0 


F 


100 V 


0 


1 


0 


6 


1000V 


0 


1 


0 


7 


1000V 


0 


1 


0 



1 



.E.T.' PATTERNS 



DC isolator 




AD4 




AD6 


AD7 


0 


0 


1 


1 


X 


0 


0 


1 


1 


X 


0 


1 


1 


1 


X 


0 


1 


0 


1 


X 


0 


1 


1 


0 


X 


0 


1 


0 




X 


0 


1 


0 


0 


X 



AC assembly 


AD3 


AD4 


AD5 


AD6 


AD7 


0 


0 


0 


1 


X j 


0 


0 


0 


1 


X 


0 


0 


0 


0 




1 


0 




0 




0 


1 


0 


0 




0 


0 


1 


0 




0 


0 


1 


0 


!■ 



AC assembly 


AD3 


AD4 


ADS 


ADS 


AD7 


0 


0 


0 


1 


X 


0 


0 
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PANT tin 


No USED 
’ Pet Asty 


c>i 


200001 


75 ™ A 7SV &PSp. diode 


PAlftCHILb 




IN4.I49- 


„_io 


D2 


200001 


75-t>A 7Sv SPSi. Diode 


FAIRCHILD 




IN4-I48 


. 


C>3 


200001 


75mA IS* GP. Si DIODE 


FAIRCHILD 




IN4I48 




D4- 


200001 


75mA TSvGPSi. diode 


FAI COULD 




IN4I48 




DS 


200002 


2C>0mA I25v LL Si DIODE 


FAIRCHILD 




INI4S3A 


1 


D6 


220010 


Si HOT CAECieC DIODE 


HP 




HSCH 1001 /lNe?63 


f 


07 


210027 


2V7 400mW I£MEK 


MULA-APD 




BZY88C2V7 


1 


OS 


210033 


3V3 400mW Z6NIEE 


MULLARD 




8ZV88C3V3 


1 


09 


220022 


DUAL 37pF VARICAP DIO&E 


THOMPSON :^CSF 




68204 8 


_ 2 


blO 


200 OOI 


7SmA 7Sv GP Si. DIODE 


FAiCCHILb 




tN4l4S 


— 


Dll 


200001 


7SmA 7Sv OP..Si. DIODE _ 


FAlCCHlL-D 


... 


IN4I4 8 _ 




DI2 


200002 


lA. SOv GP. Si DIODE 


FAIRCHILD 




INI400I 


z 


013 


2 13006 


SV SW/ ZENEC 


UNJTROb£ 




TVS SOS 


1 


DUt 


200001 


7SmA 75v GP Si. DIODE 


FAlgCHILb 




iN4 f4S 




015 


200001 


75mA 75V ^p, Sr. DIODE 


FAlieCH/Lb 




IN4I4S 




016 


200002 


lA 501/ <5PSi. DIOD£ 


FAIRCHILD 




/N400I 


. ~ 


017 


200001 


Si GP DIODE 


FAIRCHILD 




IN4I<48 




018 




NOT USEb 








. 


019 




NOT USED 








— 


020 


220022 


DUAL 37EF VARICAP DIODE 


' THOMPSON — CSF 




88 204 6 




D2I 


200001 


1 75mA 75V GP Si DIODE 


FAIRCHILD 





IN4I48 

— 
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ctatron 


set SHEET ? fon LATEST tViUl 
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; i. - .. 




PCS ASSY 


-w J 1 j 

S::.L .: ;. 


1 ; 
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1 

1-1 


1 
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'..rl 


-s 4-00329 IQ . 16 





1 

1 






1 




i 

No USED 
P.rf Aiiv 


DESIGNATOR 


' DATRON 
' PART No. 


‘DESCRIPTION 


PRINCIPAL 

manufacturer 




PART Nf. 


Qi 


240001 


Si NPN TRANSiSTOf? 


NATION AU 


BC :84 


5 


Q2 


' 240001 


.1 






" 




Q.3 


24 0007 


.. H 4 


.. 




^13446 


Z 


(54 




rJOT J5E.C> 








; 


Qs 


240006 


Si mpn transistor 


IslATlOHAL 




2N3904 


^ Z 


Q& 


250004. 


si PNP 


■' 


2m3906 . _ 


3 


Q7 


250004 


1. 


", _..,Z - 


Q% 


24000/ 


.. NPM 


4 




6CI84- 


_ 


Q9 


: 240001 








■' 





QIO 


1 2 S 0 00 1 


- 4 PNP 






BC2I4 


1 


Qli 












— 


QI 2 


2500 / 1 


PnP 






55327 


I 


O 13 


240007 


; - NPN 








. .. 


QI4 


24000 1 


.. 






3CI84 


• 


QI 5 


240006..._ 

250004 


.1 






_2H39p4 


— 




•• PN P 


.. 




_2N390fe 


— 


<317 


25 0 0 0 8 




■■ 




8C2I4KC. _ 


^1 












, 




■ 












; 












— 




- ■■■ - ' - 



datron 



F-oH LAFFTT I5 j"I 




II, 



I 

IOCjI D/G'.TAU 
PCB, ASSy 

4003Z^ [H 




I 

i 




DESIGN ATOB 



I DAT RON 
PART N <1 



_a_yo_o_i I 

2S O CC 2_ 
29 OO 2^ _ 
_2 S O 0,2 4- 
28 O O 24 _ 

_22 0 0 24 

,29 0 O ' 5 _ 
28 00 (5 
28 0 C 15 
28 0 0 24 
2 8 0 0 ; S 
■28 0 0 ! S 
28 O 04 4 

28 0 04 4 

29000S 
2** O O 5 5 , 
2~ 0 0 4 8 

29 0 t [ 8-1': 
OSOOtG- I 



PRINCIPAL 

vanufactlirer 



Oqi al. O Flip- Flop 
_OU-AD 5'A'4CH_j_ 

TR)-STAT£ hex non-ini/ BUPPse 



motorola 



Quad i-atch__ 

TR; -STATfc HEX WOM-'Nl/ JUFFeR 
dt'AD 

s.'N'ARV UP ’doam counter 



Timer - astable su;-NeT!cs_ 

CU’.AT. I- of -4_ 'ECOCER ^N/^.'0NA_ 

QUAD 2 KiAND S-ATE __ MATIQM A2 

4k < 8 EPROM -SEE PROa SPEC 

2S&/4 STATIC RAM . SEE OBa.Vin 



SfE Sniff ? fOH LATfSf ITM.l 



'VANUFACllJI'l R S 
'PART N.' 



MC.' 40i3 3 CF 
^ MCI 40 16 Be F 
' MC 14505 ftCE 



I MC 14076 6CP 



_^ MC 14 505 S0P__ 

_|M(^(4 076 3CP_ 

__k/C,J45)6eCP__ 

; NE SS6/ 

_j 74- LSI 35 

,74 L^OO _ 

'TMS2 5 32'-L/PR0GRAMM£a 




‘If.., 

PjO?' 



i dstron . 

1061 DIOITAI 
<23. ASS1 



— ^7"^ ■4.00329 



OFSKiNATOn 


DAT BON 
PAHl Nm 


M20 


2 8 0 0 66- 1 


M2J 


2 7 0 064 


M22 


28 0 0 1 1 


M23 


27 0 0 S3-, 


M24 


28 0 024 


M25 


2S 0 0 24 


M 26 


28 0 006 


M27 


280004 


M22 


2700 S 1 


M29 


' Z700 55 




290 0 57-1 


. 

M3I 


29 00 96 


M32 


27 0O&3 


M33 


' 270051 


M34 


270055 


M35 


29 0 0 S6- 


M3^> 


28 0 0 96 


M37 


1 280025 


M32 


1 2800 7 1 


M39 


, 28 0 0 1 7 


M40 


29 0 0 83 


M4 1 


: 28 0 0 4-4- 


M42 


28 0 0 03 


f NOTES. 



DESCRIPTION 



principal 

i l.•ANUFACTURER 



l_ 2SS .X4 S7 atic_RAM i5EE_DR& 

<5UAD TR.'StATEL Rl-fAAREEt fJATTGNL AL- 

Dual D .c lip- pl op ;; 

5 A-D CH IP ! CEER ANT: 

TRI-STATE HEX NON-INV SUFFER MOTOROLA 

^DUAL J-K FLIP-F LO P I " 

/ 4B1T BlNA gy COUNT EIg 

^OA L 4 l /p A.ND OATE ^ NAT IONA L 

DOAL 4 l/P islAND e.AT£_ ; 

I9_ 4k »8 EPROM - SEE PROS. SPEC 

IK X46IT_5TATIC CMOS RANI _ SEE DRalUipIG 

BCD decimal D8CODeR_LS _WATIDNAL 

;DUAL,_4j/p__AMD <3ATt____^ •' 

_DUA L _4_yP,.NA^*JD_<GAT£ 

l^4kxB EPROMc_see PROS- SPEC . 

j_l K «A8£r_S7ATlC CMOS RAM : SEE pP.-.UINg 

[Q UA D B I LATERAL SWITCH ' MQT ORO L A 

|,TRlPL,^_3_i/P_N,OR <^,TE MULk ARD 

_ hex_.!NVhr7er motoro:.a 

(3UAD_2 i/p nor & ATE I MULL ARCS 

binjak/ up /d;wn couMniK. j fuiqtoro, c. 

QUAD LATCH 



iMANUFACTURIfiS 
I PART Nn 



DM 7AU&I45N 
; MO (4013 SCF __ 
jJJl A eo3.&H_ 
i MC (4503 6c? 



[ MCI 4 027BCP 

MC I4.Q20& CP 

,74Lsai 

! 74L S20 

_ TMS 25^2 Jiyp-RO^RAM P 



_ DM 74L6jH2M 

. T4 LS 2,1 

^74 LS.20 

TMS 2552 JL ^PRo^CAM 'D 



J?'‘ Q ' 40fe G3 cP 

J^EF_40JS P 

MC 14069 SeP 
H6P400I BP 
, MC -J 5(£" B- ' 
MC '424:: S'" 




DtSlf.NAinft 


DAT«UN 
PAPT N.d 


M',43 


29 OO 03 


M44 


2 ^ O O 48 


M4S 


2~’C C SO 


M4^ 


2800 2 5 


M4T 


2800 70 . 


M42 


28 00 71 


Ml 49 


28 0 0 2 3 


MSO 


280044 


MSI 


29 0 003 


M52 


P^CO 56 


M53 


28 OO & 1 


M54 


2';’00 2 3 


MS5 


2‘v po 54 


MSS. 


27 O O 5^?- 


M57 


2 700 5,7 


Ml 58 


28 00 09 


M’59 


2S CO 09 


M'iSP, V62 


26003 ! 


V.G! 


2 D 0 C C 3 


SI 




S2 




S3 





ntSCBIPTION i PRINCIPAL 

manupactureb 



TIME!? ASTASLE SlGMET/CS 

__^JAa 2 i;'P NANP S-AT E NATICN'AL 

_p«EX_:Nv£C ■^£'2. ■ 

Qua s.i late : si,v,' ~£h ^•OTcl!?oLA 

Div: D£_-_3> ■ T£g ' pi'V.iP Eg. M l^LJ. AR^__ 

triple 3 v’P_»BOR <&ATE . 

QlMC. 2. 1,'P NJR ltAT E m o torola 
S'N'A gy Up/c«WW COLiMTE R 

SUAtJ-AfCH _ _ ■■ 

g. I, P RAMS O. ATE N'AT.’OMAL 

MICRO PRC-CESSOR CHIP MOTOROuA_ 

GO'At- 2 r'P WAM0 5ATE . _ MATiOMAL 

(QUAD 2 i'p AMD 19-A-re J 

PL'AL CM PLiP-PLOP _ •' 

HEX IHXERTER /SUFTER ^ MOTOROLA _ 
HEX inverter/ buefer motorola 



, i 

IPPINCIPAL ' 


1 

I 

MANUFACTURER'S ]l 


manupacturer 1 


IPART No |l 



No USED 
J’lif As$v 



VOLTAOE OETECToK 
Tir.'.K^s- AbTASLE 
NOT OSEC> 

MOT USED 
NOT OSEb 



_:mt£R^l_ 

sismet.'cs 



_N£_5SSV 

_7_4- As po 

74 LS 0 4 

MCi' 40fefe8CP 

i HEF 4-0 21P 

i HEP 40 25 P 

I MC/4 - OO I B cP 
UC. I4 5I& SCP 
^MCJ40_42_BCP_ 
74 IS 3 0 

^ MC 4800.1. 

,7437 

,74LS p8 

^74 L_S_7fc 

, MCI4049 

MC 14049 

_XCL82JJ 

NE 5S5V 






lIIJtL, 

;■ pR.fC. 



datron tirciAi>MECs iin : 

lOfel 0'I.A'TA. 1 

res 

4003Z9 '(4'’“‘ ^ 



DtSCRIPllDN 



■ PHINCIPAL 
VANUFACTURFB 



. 3700 03 
37 O O 02 
5°3 0..P.4,. 
,._54OOj0_Z_ 
. 92 00 4_8_. 
... 5gOC 5 5... 

&.P 00,33.. 

LjO iL> 0 0 5 

__fa05 0.PZ 
4 05 0 4 & „ 
&0SO6O 
405 061 
605050 
6 0 5 0 6 3 
605064 

605062 

6 0 4 0 3 7 
605 0 59 
(.T 0 5 O' 5 



.IOOCJbiH 40.R g.F CHOICE SI4MA 

..'OO^H -AO-g I TOKO 

S L E.E y'E -_3ir. ^ ' HEL'- S 

,^22 . 3TC Wire I 

Bu s STRIP j MEKT) 

.SLEEVE i3l'0 SIL OOSSe g ' he.le 
. COM.TONE.NT .CLiP RICHCi 

_CLIPF0I?^605002, ANIi.P 

.i6wAT O.I L. 4>iai profile sk.t. .Jerw 

.28 WAV Ml „ „ Au&.P' 

.14 WAX SI L SOCa'ET .ASTRA 

.:6wAvD'L socicet 

^OWAVDIl SOCITET .. .AUS-A' 

.22 vva'.'D; L SOCKET. _ ..AU5-A' 

.24 WAV D ' L soex £ T _. ''Z .. 

18 WAV b L 50CKE.T 

PE04CAMMIMG. CLASSI60 PlPfr 

S\A/AY srt. SOeXET ASTCALUV 

SWAY PCLAeiSES SOCKET 



606 I C3- 
4 I O 0 96-M& 



HEL'- E gMAM ELECTglC 

I 

MEKTRON 

H E .L5gf-:AK ElECTSIC- 

RIC HCO 

A N T1F £R£NC£ 

JERMY N OR ANTlFEg ENCE 

AU&.AT 

ASTRA LUV Rg OePMVN 

A US-AT 

AU5-AT 



£4 WAV Dl L SOCKETGOLD 
PCS 



! MANUPACfURER'S p 

IPAHI No p 



scio/igpo 

I y xg's iss /^ 

FE lO 

_ M823 14 7 4 P 

HIS CONT 6 -ACK. 

• KKU-8 L 

_ gc 7 4 

_ jA 23 - 2001 /ypg ICN-I63-A5 

328- A&59D 

_ . I C LI43 -S3T : 

_1 '4L J6 3^.S6 T 2 . 

340- AG-39 c : 

j322_^_439.P 

82 4 - AG-39 O 

1316 - A &39D ^ 

_8l36_-_4.7 5G-8. 

^ IC I .- 083- 56T 

_J?2£.Oic_2085_ 



tCA - 24-S - lOSD 



No L!Si.l) 
Ki.-i Ajiv 



. II . 



it:,:' 



I datron 

.1.1,1 ; 

p fOG/ DI3ITAL 
PCn AS5-V 

-ir.“7 4-00329 



rv \ho 





DESiCMATOR 


DATRON -DESCRrPTICN 

PART No 


PRINCIPAL 

MANUFACTURER 


manufacturers 
PART No 


No, USED 
Pet Aijv 



+.0_Q _ i 79/1 lVlRE:/rfcgMlNAL ASSY ' ! 

: ! 

NOT L)S£b ; 

& 2 O C O 3 SO LDER Fca Lu6t HARWIN \h2IQ5A 

C, Zoo 07 TEST POINT TERMflMAL MIC JtoVA g \ R 

S3003& lCe.RAMIC BEADS la 6Wg: PARK ROYAL. PORCELAIN lN° I 



320I4O-; ‘Q8Pin_DIl. HSATSIM^ .AAVJO 



[5S06S_ 



S£[ ?«£[? J rpn LATEST ISSUE 



Ju, 




datron 

lOtl DISr 



lOfcl disjtAl 

_ f>CS AS3V. 

-I'rr;-.: 4-'00 32^7 





Df.SlCNAfOR 


— ^ 

l>atron 


^ 1 

□ ESCBIiMifjN 


i PRINCIPAL 


^ I 

1 MANUFACTURER'S ! 


No USED • 




PART No 




: MANUFACTURFR 


ipART No 1 


Per Assy 



_0 O p j4-J7_2 ;4k7 5°. , }4 j MC)i.LAg& 

00 0 103 lOk . ...: I 

_QP_0 _L? 3 ^ IS k_ _ j , ! 

J15L?_L0 3 lO k 

._p O O . I 0 4 I CJ k ■• •' 

07 . y S E D 

4 icn^ USED 

O_O_OJ_0 0 Ik 5% Yaw CAC BOK MUj-E AEP 



O_O_OJ_0.2 _ 


Ik 


_0_OP.I02L_ 




l_0 0pJ_0X. 


! 

_Jk._ 


I. 0.00 1 07-_ .. 


_;i(v 


, 000.1 C2 




; 000102 


ilk 


j 000 1 02 , 


._U . 


OOOlOP 





' CR2S 



i..P_0p l_02_ 



i_0 00 l 02 
i_0_pO I 0 2 

I 

0002 :"- 



NOTES CIRCUIT DIAGRAM = 430350 
CHECK PROCEDURE = 4GO550 
CHECK LIST ^ 470330 

S€E SHFPT 7 FOR LAIfST iSSUt 

Pc pr""i' 2'^ ] 2, ; 1 



I NOT USED 

i Ifc » » 

[Ik >• " ;;; 

.(k _ _ " 

! notjj.sed 

l2E7 S°i iiiW CARBON 




1^ _ I 2 3 4 _ 5 \ & ,,y 1 _ s 9 

-:l' (la's” &22 aSA. 1 904 = J9«a 

2 S 78 1 7T.9 Tg n .jovTs TofEBT^ 13 »ky tr] 2i_i_Z3 i 3 - WBO i7 8 aii^ 1 2 j-b-« 

3>y 1 t'io 1 sc:’ i \ j^rM) : 




j~ dtetr’Qn ...c.m.t. 

“1 fO<3l L’lSPUAY DClVE^ 

4003 30 2 



I 



DESIGNATOH 


DAT RON 


description 




1 

• principal 


i 

ImanutactuhER'S 


iNu USEu 




: PART N« 






' 1 manufacturer 


IPAKI No 


i Pi t Asiv 








DTSICjMATOR 


DAT HON 


^ 

1 

j DESCRIPTION 


1 

i 

|PRINC!PAL 1 


1 MANUFACTURER'S 


I 

{No USED 




PART No 




1 manufacturer i 


iPART No 


iP«fi A$sv 



I I 0 O 13 
110 0)3 
LLQ-CJ3_ 

I I 00 )3 



I I 0 0 3 
M 0 0 I 3 
110 0(3 
M.00J.3_ 

MP0 05__ 
IS0020 

II ooq 5 

I I o oo.s_ 

15 O0 2.0._ 



'O-Ia^ F 2SQy POL YESTER ' MUL L .AgS 



lC28pAt/PlO_Ok 



coopo ( 
OOOOO (. 
'"0000 1 



!^JJ0T_pS6_5 

jo OlyuF 20 '’ 2SOk I 

‘l(^p 20yi IS^. Cl^P_J’*NT I e.A R SIPB 

•q o)yt'iL?oV*_3 ??r pgtyesTeg; m uu.Agp 

io.| QUL^O ‘/o yso- P0LV6 S TCg ; M y LL AgP 
[iCiF 20’'. _25v_D^ 7A^T : UMION CAgatpe. 

fiO >^ 2 o“i 2 SO . Al ti - tC-T ^ ITT . 



; NOT USED 

, I NOT USED 

, NOT USED. 
DiOOE 6i jP 




C220AC:/PI0K 

_ KI0£.2S 

_ C280 AE ,/ Pic k 
. C280 Ae / PIoK 
TkTo_E 2S 

jptO- tOOft "250 A .>. 






I IN4-I48.. 





NESKiNAroR 


OAl Run 


UESLRIPriON 


i 

Iprincipal 


! ! 

MANUFACTURER'S 


j 

No USED 




PARI NaI 




1 manufacturer 


■PART Nm 


Per As$v 




2 O.O.p.P.I... 
2 0 p.Q. p.l_ 
2p.0_0_0_L_ 
.20_y..P,.OJ_ 
2.0p_p.p,(.._ 
Z I 3 DOS 

2 5.0.G 
?_§.Q.0..0.9 _ 
25.0 O C_?__ 

2 4-0 0 0 
24 0.00 
24 0 00 0 
24 0 0.0.9._ 
24 0.0.0.?.. 
24 0 0 0_?_.. 
24_0 0 0.?._. 

24 0OO_?..._ 

25 0 00 ■? 
25000 9 
'2SOOO 9 



DIOOE Si 5P 



FAJBCHIL& 



iQiOOE. ZEMte 75 V. | MOTOeOLA 



i5i PNP TeANSiSTCIE ! NATIONAL 



.N0T_U.S.£D 

SI NPN TCANSISTOR 



SH I / M)ti l All hi 










[ 



lOeSlGNATOft 



OATRON 
PART No 



loeSCRlPTiDN 



• PRINCIPAL 

I manufacturer 



IMANUFACTURER'S 
I PART No 



260009 iSi PNP T^^ANStSTcR 


KjATloW AL 


2N540 


25 00 0 9 i 






25 0 00 9 


,, 


250009 i .. . 


)i 


^ 



No USED 

Per 



2 _ 8_0 Oi Z . ! 2 g ■■ S S IT S TATfg gAM , MOTOROLA 

; NOT osej> i 

MOT US£D ; 

' QUA D 2 I ''? NQg 6 AT£, I " 

QUA D 2 l.' P NOR &AT£ : 

iTR(-STAT£ hex NGN-IMV SUFFER; 



28 O P_2 3 _ 
2S_0 0 23 
_28O024__ 
230024 _ 
ZSOO 
27004 5 



2 gpp 43 _ 

27004S_ 

220077 



) 'DUAL &,’NART UP CUUKiTE g I 

; : Quad 24 d ata sele c t t.s ttl matiomal 

] Mot use d _ ^ 

5 4 6 IT I-ATCH .'ATo/Q Lime atCObtZ MOTOROLA 

5_ ' quadi2 i/p mams ls ttl ! matiomal 



I HEX <5-ATE 



MOTOROUA 



__IWC_£SJO_ 



MC 14-001 ScP 

MC I4-S03 6CP 

■I ^ — 

MC l4.52.OBCP 
SN74LS 151 

MCI45IS8CP 
SH74 LSOO 
MCI4S7Z 



vD'?) 00^5 | 3 V^^.* 7 . 2 % ^eSt 6 TC)e Kl 6 Twtj'oC.ic | 6 E.CKLflAO 



SEC snftr 7 FOU LAttSl lSf.UC 










datron 

•tu 

1001 DISPLAY DRIVER 
PCS. ASST 



jn(|T 

4-0 0530 6 »• 7 



UfiSfCNATOR 


i 

1 DAI nON 


1 i 

! description , 1 


PRINCIPAL 


MANUFACTURER'S 


No. USED 




PART No 


1 1 


manufacturer 


PART No. 1 


PeT A 8 ty 



57 109 5/C 

!. O 2 

I 60 5 0 g o 

£0 5 0 61 

I £05 004 
I 5 40002 
j 590004 
1 4-10097- 5& 



1 6 WAY AP/3HI Rl B BON CABLE : PATRON 
| 24 WAy DlL SKT GOLD 4A 

14 WAY DiL soacer i astealux 

l£ WAY DlL SOCKET 

,S4WAy DIL SKT TiM PLATE AUQAT 

]2 2 SW6- 6TC WIRE 

SLEEVE - PTFE ' H£LLER^ 

PCB I 



CA 

astealux «e Oecmyn 



HELLERMANN ELECTRIC 



CA - 2-A-S • 
ICL I 4 S - S 3 T 
ICL Ig 3 - 
324 - A 6 - 39 D 













DESIGNATOR ioATRON [DESCRIPTION 

: PART No ! I 


l I 

I 

PRINCIPAL 

MANgfACTURER 


I 

MANUFACTURER'S 
PART No 


I 

No. USED 
Per Assy 



IKlOT U&Eb 



iP.TC THERMISTOR 



lOM 5*/. 1^4 W CARBONJ 



e ■ 



OIST&I 



1090001 



9K7& \% . 



P.TC. TMEBMISTOR 



NOT USED 





00050»3 




■oao I oA 




!ooo?-is 




1000&S2 



IBS 



000103 



Ioooio4 






\\ootc " " 



ISM " " 






10 - 0 -* 7 S ; 



datron 



lO<il ohn» f>c.b 

A^,•sy 



l% 4 80 3.^.0 



DESIGNATOR 


1 

DATRON 


DESCRIPTION 


r 

PRINCIPAL 


MANUFACTURER'S 




PART No- 




manufacturer 


PART No 



No. US£D 
Per A«v. 



1 


0<i52CMl 


i200K - 





Q‘?OO ^I 

0 QO332 

OOOtS^ 

iooosai 






I K28S3 o-lV. " •* 

iSK'a s^o Mw c&eaoig MULLAttD 
jlSOK 57. K«w CARSOKI [ MOULAgO 
1 5&0 E . . . ; ■ 






I eg gs 

c.e29 



! 


PS.V 


1 





OOOI&24 



.3 



W7K 5*/. '/4W CAKefaNlI 



<&20K " " " 






see CHECT 3 eO<l UATEST ISSUE 



datron 



lO&l OHMS PCJB ASS/. 



'“’-40033I I 3 »< 12 















































DtSiGNATOM 


DAfRON 
PART No 


description 


PRINCIPAL 

■manufacturer 


MANUFACTURER'S^X^ v; 
IpART No 


R4-7 


OOOA73 


47 K, SV, '/4W carbon; 


MULUACCi 


CR25 '' 


R46 


0 00 4'bi> 




II 


.. 


e4^ 


000 302 


3KO '■ •' " ' 


|l 


.1 


RSD 


000 5G2 


e>Kii " " " 


11 


»( 



OOO t OS 



set SHf» I 7 FOO LATEST ISSUE 



to - IQ - 



J datron:.. 



4002>3V 





UE.Sl.MIPTIUN 


1 

PRINCIPAL 


i 

1 

1 MANUFACTURER'S 


No. USED 


n • V» 




, manufacturer 


1 PART No f 


P^f ^SV 



000221 
000)03 
000333 
OOOS23._ 
OOO IO& 



. 220C 5°4.[mw_ CABSON MULtARD t- 

_IOk_.5;4 '/4W CARSON ' MULLARD 

_ 35k_ Sy. _'/aW_CAR bon MULLARO 

82k 5% '/4W CARBO N MUL UABD 

(OM 5% '/a^ carbon 'MULLARb 



O 9_0 O ) 7 iQOk < 72 ^ NETV^/QgK. I BeOICAAANj 



764-1 -RiOok 



NOTES 


DATI 

S.&.'&o 


— 1 

dertron linno-ott. 


SEE SHEET 2 fOR LATEST ISSUt 


IL_ 





S - IZ 











designator 



DAI RON 
PART No 



jzogji^ 

AA<^ o 

lOZ '^TC 
102-470 
J022 2Z 

1 20022 

lZDOI-4 
: 1 10013 
_ 1 50ppi_ 

JOIJp 3 

_l5pOO_l_ 

102 i OP_ 

LQ2J.QQ_ 

lOZ 102 



L2P02J 

1^5oo».<! 

I500 ICp„ 

1 5 0020 . _ 
IP 1 _ 103 _. 

150020 



DESCRIPTION 



|PRINCIPAL 

ImanupactuREH 



op gF Zai. lOOV pQLVCAgB 'wiNAA 
(2,SO/ >< 2o'/ . I00\/ ftPLIfcA lt fl ,WlMA 
AlaF SDOV C£R CHIC. 'EUlE 



MANUf ACTURER'S 
■PART No 



■ PICC-g NAifO 

FKC- 2 MInJ 
1 



:No USED 
j Pet Assy 




SfE SHFt r ? rriH latisi issue 



InSF 20% lOOv P OtyCARS WIMA 

2 2aiP iO'/. 05V POcVCAItS ASiHCgORT 

i ZZtuF 

O 'li U P IO^« ZSpy PD vV ESTER! MULCAgp 

_*.? 2y UP 20*/» )&V OlP TANT USJIOM CAgSlPE 

- Z-P W F 250V C Eg DIS C [ E^j E 

1 2^P 2 o'/» lg » y G i P TA M T UNIIONJ CA gBlDE 

’ Olj jF 250 V cee DISC lEglE 

: lOa f Soov CEg D i sc I “ 

\l Oi>F I ■ 

\nF " " ' [ • 



| 0 -A| 7t l f I O / . Ct3v POOlb A eB A SMC go F T 

i OG Of^P 2 oU BSy Dip TAiJ-r UiUIOeU CAgaipE 

_[ ljU f zdk 35 y til P TASJT I JNIOM CAgftlbC 

[ ' O/eF 2o*/« 2 5V Dip tamt |g)mic>o CAeaiPE 

I -pi /PPL 25 QV CCg DIS C- !e k ie 

llO/uP 20'/. 25v DiP TANT iuNIOM CAR B I DC 



FKCZMIN 

_i„„, 

A 2 B^ 22 .ia , 

|c2BO ae/piooK 

i KZ2 E IG» 

I ■BOI 

|K. 2 geic<. 

eol 



IA2&A7IIB 

.J 4 E& 6 ci£. 
KieOg35 
j KIO E 25 

jooj 

IkiOE 25 



[ C/A'i 

\ io-iO'“?e 




-100331 



DESIGNATOR 



I OATRON 
I PART No 



102101 
10210 1 
102(01 
1 10013 
10 -< 102 S 



i DESCRIPTION 



principal 

manufacturer 



(OOpf lO% Soov Cte Dt> g I I.T.T 

l OOpC ■ ■ » « ; 

(OO K » " I " 

'lOO'^F 20^ 250v POLY6S7£R MUUL ARP 
♦ ttOV l' 

lOQftf -20/» 50V C£g DiSO- SlEMEMS 



MANUFACTURER'S 

I part No 



I No USED 
I Per A«sv 




tCSSOAE /plCO< 

4 f 



2)3001 



SW ^ENJfR -MOTOgO LA _ 



1 


Not DSEb ' 







I MOT 




SEC SHEET ? FOR LATEST ISSUE 



0*'C 

I IQ- tO-TB 

J““" B.J. 



datron ... 



f y»u« 

■1 fO^I OHMS PC-a AStSV'. 




I '400351 















DtStrjNATon 


:jatron 


OFSC*^IPTlON 


RR|\CIPAL.‘^ 


: ^ . . 

: MANUTArTUf^tR'S 


!No UStO 




I'ART *40 




VANLyHACT';rv| « 


■PART N« 


lF«r A«tY 



DZ2. 


ZOOOOi 

200001 


S' 

S' 




— 


D27 


200001 


GP 


.. 


'■ 


024 


200008 


Si Low Leakage 


" 


IM4&dA 












Q.t 


230027 


M'CHAKJ J Prr 5ELK.rE:c> 


TELf C>VAJE 


U31I-AE 


a2 


230027 


tr I: ’! 




■ 


Q3 


2300 2 7 


- 






a< 


230027 






" 


GJ5 


230002 


■V-CHAKi J FET 


SlLl'COMiX 





QG» 


230027 


N'CHAM J PE’T 5ELFCTe& 


TeLE‘5r^J£ 




a7 


230027 


! " " '' 






ae 


.2^0002 


N'CHAM F£T 


SILI OONJiX 


U i93 A 2 


03 


.230002 


. 


" 


<1 


Gt lO 


2-^00! 7 


'3i NPkI SoPEPmatch PAic 


ruATtOklAL 




Q II 


,2300 23 


iM-Ck^AN 0 PETT 


'SiLlCOPJi 


ro 50^ 



Sff SMFfT 7 FOn l.AriF.T I'VStjF 






JO- lO-7B_ 
a . o . 






dstron 

10^1 O-lVlS F*CaB AS»sV. 



-^00331 1 B I 



UM L 

Ha- •\4V, 




••-n ? »‘fv« iATfsr 



, I ^ ■l,irT<KPMC* i tt> 

t06l OHMS PCS ASS'C. 



' “ “ -4C0331 I 9 «” <2. 1 





OESIONATOR 


JAT RON 
OARf No 


1 

OtSl-HI^'T ICJN 


principal 

manufacturer 




manuFac^ URf R '■* 

PART No 


' 1 

jNfj U>iU 
Per Adiv 


K/U 


2S0022 


d.QACi BILATE^IAL switch 


MOTOICOLA 




MO t*^OiO_ BOP- 


i 2. 


MZ 


?aoo2 2 


' ... 


: ■— 


M3 


2GOOG3 


411 OP AMP 


MATIOMAI^ 




.L£.4LllLfi 


1 1 


K/1^ 




OP AMP 


NATiONIAL 




LW212 


~l 1 


M5 


2SCX525 


cauAt) AkiALCXbtre -sla/itch 


MOTOROLA 


MC 


1 1 


MG 


2ao072 


M'iTABLE /astaBl£. m'viBP 


e c A 




CD 40LH AE 


1 1 


M7 


280015 


) GCOAO LATC-H 


MOTO0DI-A 




.1^7&_8C P_ 


. 2 


MS 


ZSOOI5 


H • 













23001 1 


. C)UAL C) PLiP PLOP” 


Motocola 




MC I4QI5 BCP 


] , \ 



SEt ^mEET 7 FOR latest ISSUE 



&-I 2- 7S 

B -J ~ 






I cts u'on 

■i 1061 OHMS pc.a 






1 

DtSiGNATOR 1 


! 

DAT RON j 


description 


— “-T 

Iphincipau 


1 

1 

i MAN‘JhAi.TUREH s j 


f.o libtU 
;Pt» Adly 


PART No 1 




1 manufactuheh 


IpAR! Nu i 



5 I 2533 



5^10001 

590055 

a-s ooPH 

}g> 0200 l 

} 57 / 095 /c 

|GO SO60 



[RELAY SlgACICEnr [ | 

t/o -2 P TEE I M aULAT£t) WRI TE. . — 

22 5WO TINNE5 C^PPCH w | 'gC , 

5 l£EVE MAtCA 0 LC<^ 5 O iHELLegMANiN ELgPTKIO } h i 5 _< g^O 

SL6EY6 < 2^10 SIL.RU66e g iH ELLE RMANM ELEC TRIC jHIS C ONT SCALE 



_l PTP C -s i-eeVE I 

FSV. tervyiima l 'MolEY 

!l6 WAVAP/SKI RIBBON cable IdATRON 



- I^B 7 J 5 



[■4 WAV biL SOCEET 



As reALLi Y 



I ■■ ' ■ t •“ J 

' & 0506 J ll O WA V OIL 50 e- <r-r A SXIL all). 

[(GQ5 053 ii2 WAY ppLAgiteti aec<rT imolEX 



SEE SHEET 3 FOR LATEST ISSUE 



r-zE 




ijCi-’ I 

j] Cu:.i^5 jz.s 

\z 2 - 0 \ - 2 ^ZS 



L z2 ® ; c teiiro n h'l 

'1 feiVS ^ f061 PcaA^sr 






DESIGNATOH 


' DATflON 


i 

description 


princjpac 


MANUFACTURER'S 


No USED 




PART No 




manufacturer 


PART No 1 


Per Amy 



Gnocx icgew M5 <(!»»■>■ STecL 



I 3005 WASHCg M 3 INT / 5 ><AKf Pltopyj aXM Ol'STgIBUTOIta 



C. I 5002 



I0» 



!NOT M5 PUU- «£»■ STEEL ' 



iMUT 3-4SUNC Pull mET< iste^l 



:<onoii 
^61 8oo2_ 
G20OO3 

(aioo2-( 

IG2-0007 



MVlatc h Obommet hm sc; 

TOS MOUMTlNfi PAD 



l ri<^3a-32- I 

TO S MOUMTlN g PA D | J£g M yt-J j roSI3-OoA0 

A^r^rg ec . e TEgMIiiJAL UJ& , HAgWiM |H 2 l 05 A 

STA WD/<D ET tATiT E ikHUL B EAB i PACE goTAL WigCtLAlU Co -r^( No 2 (|6 SWCi 

TEST TERMINAL I MlOlOVAR 



S€E SHEET 2 FOR LATEST ISSUE 



QATt 

lO-tO- "Tfi 



o— . g 



dst/^on ttjcnoMM* if* 



riTki 

loel OMM 5 'p.C.B A. 5 *v 



^*"-400SSl 



•Mtn 

12 o. 12 




















Uhr>K.HAKjK 



000103 
OO 0104 
000104 
0 OOI 04 _ 
O 00104 



' ' I'Hir.Cit'AL 

VANUEACIUIUR 



^ I0l^_ S% ^-W CAR60N __ MUL_LARD___ 

look 5 °/. kikV CAK 60 N MULLARC> 

look 55i_'Aw CAR60N .MjJLLARO 

look 5 % '/ 4 W CARSON .^. 454^^5 

look S% '/iw CAR SOU MOLLACb 



'MAi.gf ACiunf.K-s 
PA H i No 



Ny US£D 
;P«f Assj- 



ANI 


oeool? 


look 


AN2 


O90OI7 


look 


Cl_ ' 


IS0002 


I9«F 


02 


150005 


^2F 


03 


IS0008 


470dF 


C4 


IIOOOS 


lOoF 


C5 ' 


iSOOki. 




Cfc 


IS0Olu> 


„>F^ 


9— 


150014 


.K 


Ci 


1500 (0 




?? 


150014 




NOTES 






Stf <.nFfT 7 f<>« LAirST 






1 ! 2 


T 1 


5 


r77r. l«LtAS£D! I07S 


t 1093 ; 1137' 1 


1165 


U*’* ' » 2 8Di2? 2.S0 26 3.80 28 7 S0' 


16 12.802 


&'J>P 1 4,3- 


i R 4 1 Aip 


«> 



; 7fc4 -_L- RiOO k 
'704-1- RiOOk 



16 1/ DIP TANT ■ UNION CAR&lOt_ 
IfcV DIP TANT. UNION CARS IC^t 

SSU OIR TANT. UNION CARBIOE_ 

2 S 0 (i pocyEsree. mullaro 

55 v DiP. TANT .UNION C ARBI&E 

3 SV DIP. tantJ unjon capsid £_ 

iSV DIP TANjr 'onion CAR&ID 6 
35 V DIP TANT I UNION OARBIDE 

35 V DlP TANT- UNION CARBIDE 



I KjOEIfc 

_! K 2 R 2 _ejfc 

'kR47£3S 

■C 2 SO AE PlOk 

_ klJ^QE 3 S 

_ kU^OE S S 

'kIR0E3S_ _ 

'IOROE 35 

IklROE 35 



n I l24(P^i 



: eips e «i| 4 .ii. 8 i 



1 L 2 ■ 00 

--•4 ,L_ ' 



datron .... 



_ I 'L— _ I lO^I ' 

’fp 1 — 1 ^ :■ J 



OfSKiNATOR 


j liATRON 
PAHT N.. 


pESCHIPMUN 


v.amueactuhe h 


'MANUfA\C.tUrtl H'S 
(»AHr Nu 


' 4 « ’ ijSEl) 
P.M A.‘.V 


Dl 


200001 


75 O' A 75 V ( 5 -P Si DIODE 


FAIRCHILD 


IN 4 I 48 , 


1 










, 





Ml 


2800 8 t 


PERIPHERAL INTERFACE AOAFToR MOTOROLA 


: MO 6821 P . 1 


J 


M 2 


29 0 00 3 


5 SS timer 


FAlRCHO .5 


;aiA 556 TC 


^ J 


M 3 


2.70 05 0 


IH£X invertor l& 


NATIONAL 


DM 74 L 5 P 4 N 





M 4 


Z7OO4-0 


5 >UAD 2 i/P NANO L 5 


national 


: DM 74 L 500 N 





MS 


27005 1 


DUAL 4 i/P AND LS 


national. 


[ DM 74 L 5 _ 2 I N 


] 




' Z700SO 


HEX lH\/Eino<i. L S 


national 


PM 74 L 504 N 


^ 


Ml 


2800 IS 


iQUAD 0 -TyPE LATCH 


Motorola 


IMC 14074 BCP 


9 


MS 


2800 1 5 


QUAD D-TyPE LATCH 


motorola 


' MC 14076 8 CP 


z 


M 9 


28 0 0 1 S 


QUAD 0 -T 7 PE LATCH 


MOTOROLA 


jMC 14074 6 CP 


- 


MIO 


28 00 IS 


QUAD D-TyPE LATCH 


MOTOROLA 


: MC 14074 BCP 


7 !!! 


Mil 


' 29 0 O& 0 - 


19 27(6 EPROM PRO&RAMMED 


DATROM 


I B 2 7 14 (29 0089 


1 


Ml 2 


' 28 OO 1 S 


QUAD D-TYPE LATCH 


MOTORoL a 


’ MC 14074 6 CP 


“ 


M 13 


78 00 1 5 


QUAD D-TyPE LATCH 


MOTOROLA 


MC 14074 BCP __ __ 


- 


Ml 4 


2 SOO 1 S 


QUAD D-TYPE LATCH 


motorola 


1 MO 14074 SCP 


- 


MI 5 


280015 


QUAD D-TyPE latch 


motorola 


i MC 14 074 BCF 


— -- — — 



_i _28 00 ^S_ 
I 280024 
_j_ 28 p ^24 
_ 280 P 24 _, 
j 280024 
1 28 0 024 



^T gl- STA TE HEk. S UPPE R ' MOTO ROLA 

' tpi-sta te hex, bup fer motorola 
trR I -st ate hex. BUPPER Imot oroLA 

I TRI^STATE HEX BUFFE R, j M OTOROLA 

Itri-state hex.bupper Imotorola 



^ 1401450 3 BCP 
[ MO 14 503 BCP 
J MOI4S 03 a op 

'rMCri.'sOB 60 > 





r 1 

DfeSlONATOn OAT RON 

PART No. ' 


DESCRIPTION ■ 1 

1 1 


IPaiNCIPAL 
klANUf ACTUREP 


IMANUEACTUHER'S 
fPART No 


No USED 
Per Aisy 




28 00 66 
Z 8 0 0 ^ 6 _ 
28 00 24 
2800 24 _ 

28002A_ 

2800^4 _ 

620007^ _ 

feOSOSI 

,6_05j.O2 

fcO_5 p _6 4 

C_6p 

60^61 

5 70 l^o /c 
&05050_ 

60S0S9 

60 5 0 6 5 

605 00^2 

606005 



605056 
4 00379/1 _ 
4 I 0 T 06 - 4 



i 256X 4 a I T STATI C CMO S RAM &cE DRAWirJG 

: 256 y 4 BIT STATIC CMOS RAW| &££ SR.AW1N6 

TRI- STATE HEX^ BU FFER ; MOTOROLA 

TRI- STATE HE X- BUFF ER. | MOTOROLA 

TRI-STATE HEX.SuFFEe ; MOTOROLA 

TRI-STATE HEX BUF^R ' MO TORO LA 

i TEST Point TERMimai. ^ NVcRoVAtt 

Ji WAT PD L ARISEO SOCXET MOlEX 

|2 4 WAY DIL, 30C K ET GOLO 04 

I 2 4 WAY D ll_ S^KET AU6 AT 

1^4 WAY OIL. SO«ET lASTRALOX oA JERM TM 

t feWAY DIL S OCXET _ jASTRALUX og JE RMYN 

|£A-wAYAP/3n ribboncable patron 

/40 WAY OIL. MCKET j AUG AT 

;8^AY_Cijl-^ SOCXET ASTRA LUX 

^<^7 AUG at 

16 W AY DIL. s ocket ASTRA LU X 

I SOCKET CUP ASTRALUX 



jCRlMP TERMINAL. 



wire/terminal assy 
PCS 




I MC 14 5 03 BcP 

I MO 14 5 03 BOP 

I MCI4S03 6CP 

Tmc 1 4 SOS 6CP _ 

/ C 30 

^ 22 - 01 - 2045 ) 6471-4-1 

C A 2-< - S IQSD 

324- AG 39D 

ICL 14 3 S3T 
ICLI63-S6T 

: 340 - AG 3*i>u 

|!CLlp83jJ5iy 

322 - AG 35 a 

| ICN-I63- S3G 

RC-74 



460 9 - Ti- 



1. 2 80 I ctetron 







1061 

I Bca/ PROG. PCS Assy. 

r©***'^L _ 1 iMf«T ~ 

4'— 400 iiZ. 1^4 O. 4 




OaQlii 
0 002.'2'2 



000562. 

000103 

oooioi 



00O3S2 

00O6SI 
000 iS 2 
00010 3 
000103 



I2K 5% ■» */ c»e&o»j 

NOT U£6C> 

"iKS 5% '4l’« CaeBoia 

NOT USE-C> 

i 2K 5>b ’-iw CAK^N. 
2K2 CAeeoN 

NOT uato 
Not oseo 
wcrr oato 

5Kb S% ’/ 4 M CARSON 
lO< s't /•AW oA«5om 
ilM iV. VAW CATBONJ. 
NOT USES 

lOk Sji 'Aw CARSON 
NOT usek 

3J(3 5% '4w CARBON 
NOT U66D 

6S0R 5% 'Aw CARBON 
, 3k3 si. '/ 4 W CARBOK 
(Ok S'/, '/ 4 UI CA(? 6 <^_ 

lOK 5^. '4-w CARBON 



;WANUEACTURtP- 


PART No 


4 


Mat.1. Aeo 


ce-zs 


MautAej^ 


ce-zs 


' Mi^LLAeO 


Ct'ZS 


f 

MULLAeO 


ce^s 



, _MullaRD 
1 MOLLAltt) 

I Mlk-LACO 



MULLARD 
^ Ml^LARB 

MULLABO 



, CR.25_ 

oezB 



SE£ SHEET3 fOR LATEST ISSUE 



0*T| 

a MAY 7<^> 



ctetron .. 



W.a.rBAiT tJ. ! 

“'“' HdP I 



emAB »JPUT ABBY. 

I O&I/7I 

“AOOiaC. I sTg. 



DESIGNATOR | 


OATRON description 


i 

jpRINCIPAL 


MANUFACTURER'S 




PART No 


1 manufacturer 


PART No. 



IS0022 


2i)2r 'ioi, 35»’ DIP TANT 


UNfON CAR5IE>E K2«2£SS 


! 


— -i--- - -■ - - ^ 

MOT U5€b 








NOT oseo 






isooao 


,IO/uF 207 ^ 25 / DIP TANT, 


; ONION CARBIDE 1 


Moezs 


102 10 1 


lOO^F tof, 50OV CSR DISC 


Vt “ "“J 


CDO 


110 0 13 


lodnF 20/. 2 SOy P0LVEST6R 


; MOLUARD 


C2?OAtPlOOk 


ISOOI'l- 


eeOnF 20%3SV DIP TANT 


onion capbide. 


KReaE.35 




SEE SHEE1 U>M .AIISI IsSUt 

rx ! ’ I 



' iMlfkli 

~U— _ 



datron .. 



Rear input Aesv 
lOBI/IOTI 

OBAtmM., ’ *Ht<f 

40058^ j 4 0 * 8 








DESIGNATOR 


DAT RON 
PART No 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 




S^SOOOl 


^eevE. MM Gkaie 0 3> Oi^>^ 


HeL.L&e^AA^i Electric 




snooo^ 


5«evE — PTFE 


UC.LVEeiAAM Kt-ECTBie 


















rz:-^^ _ :'z 




- 




& LK Uii^ VNl 

FEfO 



! <2>04.00B 



i"? iAAV PLLXa PAWEL MTS 



pre ccjMKJC^Tcjes 



^ gaoS Qoet 
(^05 OS"^ 
&0(2^0i 

cboc»oo2- 

(boc:^oo3 

G> 0^060 

CoWOdA. 

CoW 007 
C2}ii 0\<2> 



WAY SOCKET _ 
TECMIWAL 
lLOCKfKJ<d V4000 
MUT 
WA^HEe 

. H WAV biL ^ociCfiT 



PYE C QKiMfc CToefe 
MQLE^ 

^ Pve 0:>wM£r:Toes 
! PvE <10KJWEC.T0ES 
^ PYE 0:^N4ECTOC<j 

AftTRALU)C oe JEftiAVNi 



tcetw STttlft*i*pAN G KN] 

3TctL Po6i< CSK . GM.bi 
^CE£WM3*&MM STfctL Po^i*Pa,n ' G.K.ts) 



I M7S 

|4&0^-GL 

M HM 

_, 



1104-1^-541 ^AlS-toMV 

ZiMC. 

XlWC PcATEO 



I i-iwC PlATeO, 



^TAfJD-3PF MVlOM M3-I0 T1Aj4i?»liAC \AJ.K ELECTeoMiC* | TPt/s-S/'^/^^/^A 



SI I SHM » 3Mj.< lAUS.' JSSt» 







<D MAV T5 


1 datron 






'uu*a.SMiT>i. 1 


f.7U 

52£Ae iNPoT a«»^y 


■ 


. ! 

► . --J 

L.:i 


J 

1 APe»tf 1 I/HI " 1 

"*"|7 may 79 


IOfet/71 

AOOia<3 1 7 



DhSKiNATOR 



Uty'HlRTlON 



IvANUf-ACTUHER'S 
PART No 



I No USED 
Per f^w 









' 1 

OeSiGNATOR 1 


OATRON 
1 PART No 


OESCBiPTION j 


principal 

manufacturer 


(?24 


000(07 ! 


(COM (O'/. 


'4 IV CACBO(^ 


ALLEN BRADLey 


R2S 


00033( ! 


330(1 5% 


4W CAR&OH 


MLillARD 


R?G 


000(5 4 


(SOk 5% 


4-W CARBON 


ML/LLARO 


R27 


000334 


330lc 5% 


'/4w carbom 


MULLARD 


R2S 


29 0 0 20 1 


CMS k(r 


! DATROt^ 


(?2<7 


OOO 2 2 ( 


220E S% 


4w carbon ' 


|m ULLARD 


R30 


000680 


€8R 5% 


4w CARSON 


iMULLARO 


R3I 


0005S( 


.560E S% 


CARSON 


;ML/U.ARD 


R3Z 


000(82 


>(k8 5'/o 


‘/4W CARBON 


! MULLACO 


R33 


: 000333 


33k S'i 


CARBON 


MULLARD 


(234 


000(03 


(Ok 53o 


CARBON 


IMULLARD 


1235 


063 SOO 


jSOR Por -^"SO CEBMET 


BECK (VIA N 


(23t 


i 0'^‘50^'b 


203K IV. 


100<fn^ OF 


ALLEN B*?ACiU£V 


(237 


000202 


2k2 S‘/. 


4W CARBON 


MULLARb 


(238 000(2 4- 


I20k S'/„ 


'/4W CARBON 


:mullard 


1239 000(04 


kA 

Ll 


4W CARBON 


!MULLA(?0 


(240 


000(03 


|IOk 5^ 


!AW CARBON 


' mullard 


(241 


000332 


3k3 5'/. 


14 W CARBON 


: mullard 


(242 


; 000 332 


j3k3 5% 


'4w carbon 


jMULLARD 


(243 


; 000332 


3k 3 5'/. 


'4w cA(^eoN 


MLILLARO 


R44 


00033 1 


33oR Sf. 


'4w CARBON 


MULLARb 


R4S 


00068O 


68R S'/. 


'4w CARBON 


MLILLARD 


R44 


000 4 72 




'/4W CARBON 


iMULLARb 



NOTES 



SEE SHEi» 3 FOR LATgST ISSUE 



'is 


! 1 


— 


" 1 


1 
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(CO 














1 i 










s.v* 


I i 






, 


! ] 






1 i 




— 


— 










DtSIliNATOR 




' DAT RIJN 
■ RARf No 



09_00 5l 

o3_oosi 
opo 9 IZ _ 
063500 
Q.Q0J.0 7 
OOO 122 
000333 
000123 
00068 I 
O0OIO3 
OOO 105 
OOO 104 
000120 
000/20 
000200 
OOO 332 
008060 
000222 
OOO I O I 
00022 / 
000/93 
09 00S3 
0900S / 



|DtSCRlRTIOt. 



_^4k7 -2 5% lO^^ iw MF 

;8 K.973-25 % lOt»»>R" M F 

!9I</ 5‘/. '/ a W CARBOK/ 

_J OOM 10 */ '/aw car bom 

PK2_5°/p 'Aw CARBON 

33k 5% 'Aw CAR SON 

j2k_S^_ '/aW CARB_qN_ 
.680C s% 'Aw caR bom 

lO k s*/4 '/a w_ CA /^ 00 

||M 'Aw cabbon 

took 5%^ Aw CARBOK/ 

J2i? 5^»_.''''4W__CAP60I^ 
[l2/? s;7, _ 'Aw cabbo^ 
_2/<2 5*/i _'/4W 
3k 3 5% ''^WCAR^BOfl 
680R 5% '/sw CARBON 
2 1< 2 _5% '/a W CAReON 

1001? fe'/o _ '/aw OAR80N_ 
220/? s^i '/aw carbon 



PRINCIPAL 
I MANUPACTURER 



AC I 

MULLARO 

I BECICMAN 
[alL£N BKADLE) 

; mollaro 
M OLLARD 
MULLARD 

IM OLIARD 

_M_U L LARQ 

M ULLA Rb 

i MOUACD^ 

MULLARO 

ImULLARO 

^M^LARO 

j MALLARD 

MUL LABD 

MLILLA RO 

MULLARR 

'muuard 



MANUFACTURER'S 
PART No 



SE E ORG- 
S EE E>gg- 
C«2S 



No. USED 
Per Astv 



i / 8 k . 2 S *^ 

!4k7-25V. lO 




SEE ORG- 






OO 02T2 
00 0 2T2 
OOO 330 
OOO /_05 
000 8 2 4 
06 3 504- 
09 0 067 _ 
000j04- 
opo 2 2 5 
O I II O 3 . 
OOO 56 I 

oooiqi 
’ OOO lO I 
[loop I 04 
I poo I ‘34 
ogO / 94 
ooqj03_ 
_ 00p_l_S3 __ 
000 6^_ 
I 000 22l_ 
063 2o4 . 
' 000/05 
1 000105 



DEr.CHIt’l IQN 



2K7 5% '/ajv 

2 K 7 S !'._ 

33R ^'/aw 

IM 5 % '4»W 

8 2 0k 5*/» i/aW 
50 oK_TOT 
P^6_:2s“l_J02k 
look _ '/aw 
_2M2_ 5% J/AW_ 
i IIOk_ 1% , _ '/8W 
56oR 5“/. _'/aw 

jop R__5/« ^A_W_ 

4 00R_5?i '/ aw _ 

JOOk 5®/._ 'Aw 
J«Ok S%__'/4W_ 
JI80 /^ 5% _'/aw 

_uok_ S'’^ ^'AW 

15k 5^ '/aw 

6se 5 % ‘A w 

220E_S'’/. 'i^W 

i 2001^8077:^15®: 
,||M. 5^ ___ W 
IM 5% Aw 



i PRINCIPAL 
i MANUFACTURER 



C AR_0 ON ! M UUAfiD 

C AR BON I MUCLA Rb 

CAR BON i MU EC ARP 
carbon i MOLE ARD 
CARBON I MULLARD 



C £R M e7^pECKf^N_ 

M F_ I ACI 

CARBON ME/LLARP 
CARBON 'M ULLA gp 

MF HOlCO 

CARBON ' MOLL ARP 
CA R BOnJ MUE lARP 
car bon iMUELAgP 
carbon ^ 

CARBON ‘ M ULEARO 
CARB ON I M ULLARP 
CAR Bo n mulla r p_ 
CARBO N IMULLARP 
CARBON M ElELAtJP 



manufacture- 

PART N<3 



I No. US£U 
ippf Ajsv 



'SEE DCS- 



_CA R ^FL1_MU EEARP 
CER MET l8E£‘^'!4.AN^ 
_CAR^N_[M UUARp 
cabbonImulearp 




St€ SHCtr ? fOH LATeST iSiUt 





17 S-79 ! uau UJ \ 

ncE ix r ’ 

iiut" p j AC PcB Assy 



400402 







'OeStGNATOR 


! DATRON 


DESCRIPTION 


PRINCIPAL 




1 PART No 




MANUFACTURER 



0 I I I 3 / IKIg l7o ‘/tvj MF I HOLCO 

015900 59Qg 1% '/gw SOU*/*! MF | HOLCO 



01 2 940 294g 1% '/ SivSOkh' MP HoLo : 

OI I 4 70 ||47I? /“/i /gkV MF HOLCO 



090054 16k IO ^L».r. MF lACI 

* 000 4 34 S^. CAgSoN iMULLAgp 

Jg I 00 0394 39 0 k 5 % '4.W C^gBONl MOLLAg p 

R 9 ~T 000103 | IOk 5 ^ CAR6 0M M01-I.AgT> 

OO P 135 IMS 5% 7^ W C ABB ON ; MULLAgC> 

R/l I OOOJ05 ]M S% CAgBON {MULLAC D 

000151 IK 5 S% cAgSO N | MUl-LA gD 

0 0 0 224 g?Qk S% i4w _ OAgSON IM OUAg P 

000333 l33k 5 ^ CARSON iMOLLAg^ 

OOPJO_^ jlOOk 5% !4 iV OAgS ON : Mi; LLAgt> 

000685 :6M8 5°/. '/ 4 W CARBON MULLARO 

000332 |3k3 S'/, i 4W CARS OM MULLACP 

0900 5 3 Wk ■ 25°/ 10 . Mf ACI 

09 005 3 look -g S*/ 10 !■)»»» ..ACi 

000 274__ 2J0K CAgBo M !M(JL LAPD 

000 82J | 820g 14 W CARSON MUL-LARtS 

29 Op 2 G , j patron 

0 0 0 270 27R 5'i OARBON IMCILLARD 



NOTES ^ ASSEMBLIES rtTED INTO lOSI's 

SEE SHEET ? fOR LATEST ISSUE 

■“ I 22 I £2 I T 

■ C» JI30_| 1 601 j- 

23jo.84e i 



MANUFACTUH6RS 
PART No. 



SEE PRS- 



SEE PB5- 

CR2S 

1 

CR2S 

CR2S 

1 

!cg2S 

|ceg5 

[ Qg gs 

icea s 

[CR2S 

jce 2 s 

jCKJS 

icezs 

SEE D RG- 

SEE DBlS- 

eggs 

CR2S 

SEE PgG- 

lceg5 



0*'t 

17 8.79 I 

o.... Jy_ j . 

i 



No. USED 
Per Aisv 







AC PC6 ASSy 
400402 I 



f— 1 

1 

DESIGNATOR 


1 

DATRON 
PART No 


description 


(?24 




000107 ! 


lOOM 10'/. 'Afv CARSON 


R2S 




000331 


I 530 K 5“/, '4w CARSON 


R2G 




000154 


IlSOk 5% ‘/ 4 W CARBON 


R 27 




000334 


33ot 5^ '/4W carbon 


R28 




29 0 0 2G 


CMS Kir 


R29 


000 2 2 1 


220 c 5% 'Aw CARSON 


R30 


000680 


©SR 5% 'Aw carbon 




OOOS6I 
000182 
0^00 333 

poo L?3_ 

PG3 500_ 
P_450?i_ 
0 00222 
000124 
OOQI04 
00PIP3_ 
000332 
OpO 332_ 
000332 
00033 I 
000680 
0004 72 



principal 

MANUFACTURER 



[ alien 6RADLE ' 
I mull Ago 
Imullarp 

MULLARD 



I CATRON 



[ MULLAgP 

Im ullar d 

iSEoR 5% carbo n :muuar p 

jlkS SV. '/4W C AR 8 ON | ML;LLAgP 

33k S’yj '/4W CARSON : MULLARP 

Jiqk 5^^ ^ W CARBON ilMULLAgP 

ISOR Por CERME T [B ECKM AN 

i^Q9< l'4 7^^y lOO /f,r~ CF [ ALL EN fegADl-E 

i2k2 5*4 ‘^W CARBON j MPLLABb 

[i 2 ok s °/ e '/aW c ar bon Imullarp 

IpOk^S^o 'ZtW CARSON MULLAg b 
IP^ 5^ '4>W CARBO N M UL LAgP 

_ 3k3 5*X 'Aw CA RBON MULLA gP 

3k3 S% 'A w CARBO N [MULL ARD 

|3k3 S'/ . '4in ca r bon imullar p 

I 33 0 R 5 % '/ 4 m CARBON I mulla rp 

|£ge 5’/, '/a^ carb on M ULLARt S 

Wk7 5% '/4w CARBON MULLARB 



[MULL ARD 

IMULLAR P 

i MULLA Rb 

|M ULLARb » 

IMULLARb 



I MANUFACTURER'S 
'PART No 



jNo. USED 
5 Per Assv 





SEE SHEET 7 fOf* LATEST ISSUE 



17. S .79 I datron 

lU 
















DESKiNATOB 




' DAT RON 
PART No 



l_p?^Op5l_, 
[ _ p_9_pp Si_ 
l_QPj0 9I2„ 

^ _oe35oo 

. PPPJ_0 7_ 
000122 . 
00O33.3_ 
OOO 123 
000681 
' 000103 
000 105 
OOO t 04 
000120 
000120 
000222 
000 332 
008060 
000222 
OOO lOl 
00022 I 
OOOIS3 
09 0053 
1 090051 



I DESCRIPTION 



I PRINCIPAL 
I manufacturer 



^4k7 -25 % IQ|> ^m MF | ACl 

;ak975-25 y. lot^ mf aci 

|9k l 5“/ '/4 W CARBOEj MUH.AR& 

_ 5 0 g POT . CER MET j BECKMAN 

IQONA 10% '/aI/V car b on ! ALLEN BRADLEV 

lk_2 _5y. 'Aw CAR BOM MULLARD 

33k _5% _i/4 W CARB ON ■ MULLARD 

J2K 'Aw CARB ON! MU LLARD 

,680g 'Aw carbon MULLARD 

lOk _ S'/. '/aw CARBOM ; MUL LARD 

iJM s% '/aw carbon MU L LARD 

look 5'4 'Aw CARBON MULLACD 

I2R 5‘/, '/aw ca rbon MULLA RD 

/ 2 R 5/, _'4w j:aRBON_' M lJLj^RD 

2k 2 5'/ '/4W CARBON MULLAR D 

3kS '4.W CARBON! MULLA RD 

680 g 5*i _'/sW CARBON MULLARD 

2k2 _ 5% '/4W CARBON :(VlULLA gt> 

, lOOR '/aw CARBO N i MUL LARD 

220R ‘/aw CARBON ' mUL LARD 

f?k 5°/; _'Aw CARBON ; M U LLARD 

!l 8 k -ni. 'Ot=/>~_MP |ACI 

i4k7-25/. 



MANUFACTUHER'S 
PART N.) 



se e ORG - 

see e gg- 

CR2S 
72 P 
C6IO 
CR2S 

Cg2S 

QggS 

[CR2S 

|CR2S 

CR2S 

pegs 

’CB25 

peas 

'CR25 

i QggS 

;CRI6 

CR29 

CR2S 

Cg25 
CR2S _ 
SEE PRO- 
SEE DRG- 



No. USED 
Pet Assy 



Stt StiFt t 7 I itit I A1 1 ii 




DtSK.NAfuH (>AIU;')N KJN 

1 PAHI tj.t 


PRINCIPAL 

MANUPACTURffl 


MANUPACTURC- i 
PART No 


No USCO 
P^f Assy 



0 0 02 T 2 


2 k 7 . 


5/. 


000272 


2i<7._ 


5'/. 


OOO 330 


33R 


5/. 


OOO 106 


IM 


5% 


00082 A 


S70k 


5’A 


06 3 504 


seek 


POT 


09 0 067 


62kS 


■2S% 


OOO 1 04- 


look 5% 


000225 


2 Mg 


,5%._ 


j O 1 N O 3 


IlOk 


(°/p 


1 OOO 56 i 


Stog 


S«^ 


OOO lO 1 


(00 R 5% 


OOO 10 1 




i 000(04 


O 

o 


5% 


1 000194 


(80k 


S% 


OOO 194 


J 8 ok 


5% 


OOO 103 


lOk 


S'/. 


; OOO (S3 


tsk 


5% 


oooeso 


6 ‘BR 


5% 


1 000 221 


220 E 5*/. _ 


i 063 204 


‘:200k KiT ^ 


j 000(05 


(M 


5% 


1 000(06 


KM 


5‘/. 



JA_W_ C A R 6 ON_ 
_/a W C AR BON 
'/aw CARBON 
'4W CAR60N 

'/a w carbon 
cermet 

lOftf*". MF 

'/aw car bon _ 

'/a W__CARBON_ 

_ '/8W__ MF 

_'/AW _CAReoN 
'Aw CARBON 
_'Aw_CAR60^_ 
_ 'A W_ CARSON^ 

_ '/aw CARBCH'L 

'Mw_ CARBOf^ 
Aw CAR&ON 

'/aW carbon 
'/aw OARBOPJ 

'4w_carbo7'| 
/b''sQ cermet 
_ 'Ap carbon 
'/iw carbon 



■ MUL L ARD 
I MULLARD 
I MULL ARD 
i MULLARD 
' MULLARD 
t sECKM AN 
I ACl 

M UllARD 
' MULLARD 

_HOL.CO 

M ULJ^ARD_ 
I MU LLARD 
! MULLARD 
M ULLA RD 
' MULLARD_ 
MU LLAR D 
. MULLA RD 
I MULLARD 
ULLAR D 
MULLARD 
! BEC gMIAN 

Jmollard 

Imullard 



; cR2s 

jCRRS 

icRZS 

[ CR2S 

jce25 

' 72P 

: SEE PRO- 
■ CR25 
Ipggs 
H8C 
!CR2S 
I eggs __ 

^c_ggl 

j CRgS 

^eggs 

j CRgS 

CRg5 

CRgS 

eggs 

jeegs 

l/gp 

eggs 

CRgS 




17 •a 7-? i UCJU • k«CtMOMiC 



4004 02 j ^ 







DESJGNATOfi 



PATRON 
PART No 



00022 S 






IPESCRIPTJON 



principal 

manufacturer 



MANUFACTURER’S 
PART No 



|No. USED 
iPer Assy. 



2M2 CARSoW MULLA(?D 







17.3 79 datro n tllCTHOMIC 

flUt 

■ AC PCB Assy 



SPe SH€tr 7 fOR LATEST ISSUt 



:ziZ-T-:t 



UeSlGNATOH DAT RUN 

PART No 


' 1 

1 

□ eSCRlPTION 1 


1 

i 

PRINCIPAL 

manufacturer i 


MANUFACTURER'S 
ipART No. 


No USED 
Per Assy 



_00_0_3SA 
,_Z).OQL0.2_ 
OOP 155 
OOO I 07_ 
_OQO I 0_2_ 
06 3 tOS 
0 00104 

0900 66 
0 9 0 06 6 
q900C6_ 

0 0047(6 

008059 



: 33M 10 7» CARBON 

7^1 k S°/. '/4W C^ftBOK 

; IM5 ST'i CARBON 

IQOM \oYo '/4W CARBON 
;IK 5*4 CARBON 

| |M POT ^/^"SS CEBMET 
CAR 6Q(^ 

:277k -2S‘4 I0|:»)».' MF 
'277k -25/. I O>'H M F 
1 277k • 'iS'A 10 k kx< f4F 
\tT1'k -25/. IOH-- 

! M OT (J SED 

!47M lO '/. 'A w_c 

S20 R 5^!4w car SOM 
;not used 



A UE N aeA DLEy 
MULLARD 

mullaro 

AU.EKJ BRAOLsy 

I MUlLAgP 

! S£(0<MAN 

jMUUABO 

1 Acl 

I ACI 

{ ACJ 

j ACI 

^LIEN BgADLEY 

Imullard 



_l_C&!0 

[ Cg2S 

Cg2S 

C 6tO 

c ezs 

72 P 
CR2&__ 
SEE pg S 
SEE OEG- 
SEE Dg(r 
ISEE bSG 



_PJ_10_P l_ 

_PJiP,QL 

OOOIS3 



jllC O O \*A /flW S O^M m/f holoo 
; lkOO ( •/. '/&W SO^f n. m/F HOLCO 

I Ng>T USED 

{ TsK 5 “/ >^W CARBOM iMULLA EO 




S6fc SHEET 7 LATEST ISSUE 







\ CR2S 



OATC 

I7S.7<? 

OMAHMt 

. A*M«OV(0 



4... .1 L 



dDiiTon 

lC 

AC PCB ASSy 
•" 400402 7 



•MftT 

7 0* 17 









tjl-fYKiNAri :r? 

l>AIU N,. 


I'X. i»Hi%‘:iPAi 

VANUI Af.rivfH K 


'Hi fl'S 

1 'ak; \o 


fVi As'. 


Cl 


12 0 0 f8 


)</5F 10% 63/ P0LYCAR6 ASHCROFT 


A2BI5ZIS 


1 


C2 


12 00 3C 


820nF I0‘/. 63/ POL/CARB . ASHCROFT 


5 EL Di»G. 


I 


C3 


1200 Z ( 


47O/FI0% 63/ RDLYCAR8 ASHCROFT 


A2B47II6 


2 


C+ 


1200 24 


10'/ 63/ RDLYCARB IASHCROFT 


A286SZI6 ^ 1 


C5 


1200 20 


220 /F 10% 63/ POCyCARB ' ASHCROFT 


A2622II8 1 


U 


1500 12 


IOO»F?0%35 / DIP TANT ; union carbide 


KR 10 £35 1 


07 


|2 00 Z 1 


470-F 10 % 63/ fOLVCAca Ashcroft 


A2647IIB 


- 


C« 


102 6SO 


6Sf>F 5% 500/ CER DISC ITT 


CDIO 


1 


C9 


(02 1 0 1 


I004f 10% 500/ CEP DISC ITT 


CDIO 


2 


CIO 


10247 1 


47of.F 10% 500/ CEE DISC ITT 


CDIO 


1 


Cll 


150020 


IQhF 20% 25/ D/P TANT .ONION CARBIDE 


KiOE^S 


8 


CI2 


1 10013 


ICOnF 20% 250/ FOCyESTEE t MULLAPD 


C280A£PiCC(c 


S 


CI3 


150020 


lOx/F 20% 25/ DIP TANT UNION CARBIDE 


KIOE2S 


- 


C(4 


IS0020 


lOi/F 20% 25/ DIP TANT : UNION CARBIDE 


KIOE25 


- 


OS 


101 103 


lOnF 25%, 250/ CER DISC ITT 


CDIO 


7 


Clfe 


150003 


4T^P 20% 6/3 DIP TANT UNION CARBIDE 


K47EBV3 


1 


CI 7 


1 1 0013 


ICOftF 20% 250/ POLYESTEP MULLARD 


C2S0AE Piook 


- 


CI8 


102 1 OS 


I^F + -55F 500/ CER DISC ITT 


CDOfe 


i 


CI 9 


102470 


47f>F 5% 500 / CEE disc ITT 


CDIO 


2 


C20 


150020 


lO^f 20% 25/ DIP TANT UNION CARBIDE 


KIOE25 


- 


CZI 


IIOOI 3 


lOOnF 20% 250/ POLYESTER rvtuLLARD 


C280AE PlOOE 


- 


C22 


(02 lOO 


(OK 5% 500/ CEE DISC ITT 


CDIO 


... . 3 


C23 


, 102 (OO 


JCK 5% 500 / CER Disc ITT 


CDIO 


— 






i 17 


8.79 datron 


■ 


filF Sum t } 1 MH 1 All ■.! I'.'.: { 




Iz ^ 




& . 


... , , 


1 ' I I 


'ft/lo "i Ac PCB 


ASSY 




. . ; . I 


1 . ... 1 . . . . 


H ^ ... . _ - 


■' — i 


1^4- 


i : : 


. * , . 4 

A i i i i - .i. 1 


4004C 


2- 





102 4 72 


C25_ 


' 102 472 


C26 


150020 


C 27 


I50O20 


C2S 


' 1500'S 


C29 


13 0071 


1^30 


130013 


C3I. 


1 100 1 3 


C32 


IJ 0035 


033 


110036 


C34 


102470 


C35 


12 00 22 


C3C 


(20022 


cs; 


(02 1 0 1 


?38 


102 ( 00 


C 39 _ 


102331 


C40 


(50020 


C4-I 


IO( (0 3 


CM 2 


( 3 0 0 7Z 


C43 


(30071 


C44... 


150023 


C4S 


102(50 


C4A 


. 102(20 



4j>7f i-5,sf 500/ CECDiSc^ 
4t?F t-SpF SOO/ CER OiSC_ 
lOuf 20%^25/ DiPTAWT 
IO/jF 20% 25/ DIP TANT__ 

Ip/F 20% 3Sv' DIP lANT 

150^ i“4 160/ PouvsT/cej^fc 
I8^f *I^F ISO/ PO!-VSTyCe^£_ 
lOOoF 20% 2S0v POLy£ST£C_ 
220hF 20% 63V POLYESreR 
220nF 20% 63v polyestep 
47pF 5% SOT CSR. DISC 
InSF 20% IOO/_PDLVCARB 
lo5F 20%_IOO/_POLyOARB 
IOOj.F IO% 500/ ceRDisc 
lOK S% 500/ C£K DISC 

330j>f 10% 500/ CER DISC 

.lOyPF 20%_25/ OIP TAMT_. 
_I^F__25% 250/ CER.DISC. .. 

l-^loOv FCLYSTyCENE 
ISOf>F 1% J£0/_fblYSTYRENE 
'J3/»F_20% JZS^OlPTANT 
i|5p 5% SCO/ CEE DISC 

■ipbF 5% 500/ CEP DISC 



ITT 

..'.II 

JMIOW CARBIDE 
ONIOM CARBiD£_ 
ONjON _CAR8lD£_ 

_50R.£y 

^FLEX 

_MU_LLA_PD_ 

IVIMA 

«/iM A 

ITT 

iVIMA 

WIMA 

ITT 

ITT 

ITT 

ONION CAR&IDE 

ITX 

suflex 

^^L£/ 

ONION CAX^DE 

ITT 



PAPI 



.COOS 
CDOS 
\iO£ 25^ 

KJ0E25 

KIROE35 

H5i2 iSOy'i - 7y'^l60_ 

_H5 18/ 1 - 7/ 160_ 
C2SOAE pjOO.iv 
MNSInIiN 

MKS2MIM _ 

..0010 
F<C2 MiN 
FKC2MIN 

CDiO 

COIO_ 

CPIO 

J5IOE2S 

CDIO 

Xsa-i/'S- ylttoo 

_H sq/[- 

K33E25 

XDIO 
'CD ir 



Sf^ SMFfT 7 ron LAIHSI ISSUfc 
— ..... 






_ 1 7_8 _ 

Xr "IL"” r 



datron li t Tn 

.AC PCS ASSY 

- 400402 i 9 



... ^ 







sff suit I 7»on LAfisT isr.yi 

r;> — ^ : i ' 




i 17 8 79 ' dstron 

AC PCS 



AC PCS Assy j 
^ 400402 j ro 17 1 



102330 



/02332 

102102 

(02^102 

IOOZ7Z 



PniNCIHAL 
'•AMJF Ai:l UlU M 



I • lit M V < DM I ftTM 
1 



33>f soOv Cee 

MOT USED ; 

MOT 0-S.EC _ 

K 0 T_V 5 ep 

3A3F_20'/_500^^_?4i5C^^^^ 

InF iof„ 500V'_ceR DISC, ITT 

(oF I0%__5CX}V C£P. DISC JTT 

8f>2F --25j^F 100/ CEP DISC MOUARD^ 



MAfiljl A^C ■ v-’HJ I? 

PAin f:.' 



Nu. UStf) 
l*4-» A«sv 



,CC>(0„ . 
,cc>|0 

... 

2222 683 









_ 


Jcitron ..0 





ri'ti 

AC PCS Assy 


- : 


400402 II 0. 17 





! 

DESIGNATOR ; DATRON j 

' PAR I No I 


DESCRIPTION 


PRINCIPAL 

MANUFACTURER 


MANUFACTURER'S 
PART No 



No. USEO 
Pet Assy 



72 0010 
20000 ? 
2 00 00 8 
20000 ? 

21 O I O O 
200^00?^ 
2 10 l OO 
220010 

22 00_10_ 

220021 
70000 ’S 
2200 lO 
220020 
220020 
200001 
220020 



Si HO T CAEglER DIODfc 
| 2 C 0 mA I 2 SV IL Si DIODE 

' 700 m A 125 / LL Si t>lODfc 

200 mA I 25 t' LL Si t>loD£ 
( Qy 40 OwW ZE.UE.R 
i 2 00 wA l 2 Sv IL Si Dl OPa 
j(0 >» 4O0mV< / ZEnEK 
HOT CARgfee DIOP£ 

__ jsi HOT CARB iee DtOI>£ 

NOT USED 



JHP 

EAIPCHIL D 

F AieCHILb 

FAIBCHILD 
: MULLARD 
iFA lBCHILb 
! MULLABD 
HP 
HP 



T^UAD 39pf /ARlCAP DIOPfc ! THC 

200mA 125V LL Si PjQPE FA^ 

I Si HOT. OAREIER_ PipOE 

|FET DIOE>E_ IOo^A_ Id jTEL 

_ Iteli 

4 75mA_7S.v_GP..Si biObt I 

iFET DIODE lOObA le : TEL 



! TH OMPSON - CSF 
F AlgCHILb 

. .HP 

jTELE DVNe 

iTELEPyHE 

I F AIgCHILb 

^TELEDyWE 



HSCHIOOI/IN&263 

IN45&A 

IN4S8A 

IM4S8A 

BZyg?CIO 

I N4S8A 

& 2y?gCIQ 

HSCHIOOl /|N4263 
HSCHIOOl /|N/6 t63 



6St03a4 

IN4S<8A 

ThSCHIQoI / IM6R63 

PADIOO 

PADIOO 

t M 4 l 4 fl 

PADIOO 



SEt SHFf T / f<jn LATtSt liliUl' 

p- 



I DAU 

*7,8.79 

CMCCAtO O ' 



AC PCB ASSy 




DESIGNATOH 




! UATRON 
; PART No 



i^?AP0_02_ 
^ 2300 02 
|~2300 27 
; 24-00 13 

24000 G 
I 2 5 000 4 - 
24 0013 
: J?_^0(X3?_ 

■ 23000 1 
[__ 2 _ 5 qqo_ 8 _ 
25 _qpq 4 . ._ 
i 24qqoq_ 
I 2SOOO? 
tlj24qo i3_ 

\ 2400 06 
I 2 5 0004 
j_ 240 . 0 .p 6 _ 
_ 250004 
_q 3 oqq 5 __ 
2_5_qqq_?_ 
25qqo?_ 
2 spq_o 4 _ 
25 0004 



iDtSCRIPTlOW 

i 



' N-CHA N JFET 

N-CHAN JFET 

^ ^ 

I N-CHAN JFET 

, 1 , — 

Si NPN TRA N SISTOR 

j Si NPN TRANSiSTOg 

jsi PNP TRANSISToe 

! Si NPN TB ANSI STpe 

;Si PN P TRANSISTOR 
I N-CHAN o u egENT LIM 
jSi PNP TR ANSISTOR 
_ISi P _ TR A NS ISTQg 

js i NP N TgANSlSTQg 
Si PNP T PANSISTOg 

Si N PN TRANSISTog 

Si NPN TBANSISTQg 

_ | SI PNP T RA NSISTQ g 
Si N PN T RANSIST OR 
i Si PNP T BA NSlSTOg 
N -CHA N JF ET _ 

jsi PN P TRANSISTOR 
jSl PN P TRA NSI STOR 

jSi_PNP TPANSISTOR 

jsi PNP TRANSISTOR 



PRINCIPAL 

MANUFACTURER 



TELE&yNE 
TELEPyNE 
TELEOyNE 
I NATIONAL 
NATIO N AL 
national 
I NATIONAL 
j NATlONAL- 
: 5IUCONI X 
I NATIONAL 

I NATIONAL 

j national 

I NATIONAL 

I NA TIONAL 

[n ational 

I n ational 

I nation a l 

[nati ona l 

iT ELEPyNE 

I NATIONAL 

NATIONAL 

I NATIONA L 

NATIONAL 



MANUFACTURER'S 
PART No 



UI934 JF 
UI994 JF 
U3II4 JF 
6CI84c/tOI 8 
2N3904/roi 8 
2N3906/ TO i8 
BCI?4C/roi8 
BC2I4C/ T0I8 
ESOfe 

BC2I4C /TOI8 
2NS906 / TOIS 
2N3904 /toi 8 
6C2I4C / TO l 8 
_ BCI84C/ TO IS 
_ 2N3904/ TOIg 
2 N 3906/ TOI8 
2N 3904/ TOIS 
i2N3906/TOI 8 
01897 JF 
8C2I4C / T OIS 
6C2I4C/ TOIS 
2N 3906 / TO lg 
i2N390fe/ TOIS 



No. USEO 
Per Assy 




SEE SHEET 7 EOn UV16ST 4SSUE 
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I datron ilccsmomm: 

AC PCB Assy 



0 *>A*n *«0 . _ ^ M ^ n 

4- 00 4- 02. 









t)ESKjNA7 0ri 


UATRON 


1 

description 


PRINCIPAL 


IMANUFACTURER'S 


1 

No. USED 




PART No 




MANUf ACTUHER 


PART No 1 


Per As$v- 



N_PN_ TgANSiSTOR j NA TIONAL 

_Sj_ P NP TCANSISToe [ NATIONAL 

Si NPM T gANSISTQg j NATlONAl- 

Si PNP TgANSISTQg i NATIONA L 

Si NPN rgANSISTpg 'NATIONAL 

!si N PN T RANS 15 TQg j NATIONAL 

^ N-C HAN JFET . TeL£bYN£ 

tel e ovne 

In -CHAN DUAL jFET TELED»YN£ 

S L I-. . I’i^AN SISTo g i P M I 

N-CHAN DUA L J FET ^ TELE bYNE 

i N_- CH A N 0 PET iTELEDYN E 

N-CHAN vJ PET !TPLE^Dy!l£_ 

P-CHAN JFET 'SILICONIX 



]2N3906 / TOIg 
I 2N 3904 / ToiS 
6C2IAC /TOIS 
6CI8AC/TOI8 
2N 3904-/ TO IS 
UI899 JP 
UI994 J F 

ISU2feSfeM 

1 

I mat oi h 

|SU26SfeM 

^934 UF_ 

Ul994_J_f 

^27/' 



NOU S 








DA> t ! 












17 8 79 




SI f- MU 1 r 7 run i ausi isSui 








..... lU 


..... 


i 1 1 


■ T 


■ T 


1 1 










AC PCS ASsy 



400402. 



DPStf.NATOn 


PATRON 


! 

;DtSCRlPTlON 


i 

ipfliNciPAL ; 


1 

IMANUFACTURER'S 


1 

No. USED 




PARI No 


' 1 


1 manufacturer 


Ipart No 


Per Assy 



260027 


' 714 OP AMP 


FAIRCHILD 


AjATIAHC 


26.00 2 7 


. 714 OP AMP 


FAIRCHILD 


A'A7I4 HC 


280015 


C5UAD D-TYPE latch 


MOTOROLA 


MC 14076 6CP 


280013 


QUAD D-TYPE latch 


motorola 1 


MCI40;SSCP 


28001 1 


DUAL D flip-flop 


motorola i 


iMCI40l36CP 



29 0 020 

290077 

2600 27 
2Cqo27_ 
290060 
260027 



BMS KIT 

I^7x PARLIN6T0N D PiYER 

_^I4 OP AMP 

[7I4 OP AMP 

' PPEO SENSITIVE SWITCH 
'7I4 OP AMP 



I PATRON SEE DPS 

! SPPAgUE/ EXAR j uLN2004A 

PAIgCHiLO ^A7I4H0 

P AiRCHILO yuA7l4 HC 

CONSUMER MlCCOCigCUnS FX30IL 
FAIRCHILD i;A7l4HC. 



'XR2204CP 



3300 1 e 
3300ia_ 
5300|2j 
3300 I2 
3300 I2 



relay I7E£D tA GUARDED 


HAMLIN 


relay 2P2W7» HOLD- IN 


Pis 


(SfLAV 2P2W7y HOLD'^N 


P 4 a 


RELAY REED lA GUARDED 


H AMLIW 


RELAY REED lA GUARDED 


HAMLIN 


RELAY Reed IA guarded 


HAMLIN 



[ri£72IA5l34 
I SE^DF( AWING- 
SEE drawing- 
HE72IA5I34 
HE72IA5I34 
HE72I A 5I34 



5{ ( Sum ? H)H uAtflil ISSUI. 

! “T " 
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AC PCS ASSY 



400402 














DESIGNATOR 



j DATRON 
' PART No 



5400 02 
_S50004_ _ 
57I095\C 
SO SOS'Z 
590055 



DESCRIPTION 



principal 

manufacturer 



\27sv4G TiNf^EC) 

i SLEEV £— PT ; HELLERM A NN ELECTRIC 

'16\^Y/^p/5MR1B00W ca ble ; D ATfigN 

IS W AY PQLAgl3 E& SOCK ET MOLEX 

SlSEVfc ^l O ^IL. Ru66£g , H£LLEgMANNj £LectglC 



manufacturers 

PART No 



i^22 -QI-208Sj 64 71-8-1 
Hf5 CQNT. SLACK 



I No. USED 
|Per Ally, 



400579/1 I WlgE ./T£.eMINAL Assy. 



410 I3£- 4 
_4jLOj2_49rJ2_ 
459 112-1 

|._S0505&_ 

,_5l 2399 

,_59O00l 

i_5 9OO02 

1. 602 Op ! 

L 99.%oo± 

^<o_os_03S> 

605 06) 

! G 0 5 0S2_ 

{ & I 1007 

p U Ol<6 



I 6 ^ J i I 

l-P L 

RELAY aCA^ET 2 

CJ?LMP_J£R>^^ MOLE>^ iJtr -i 

. 7iP_'?_PIPf iMSOUETeO /whiIte ') W lgE . *■/ 

SLEEVE MAX . CAB LE 03 0 | HeLLEgf viAN ELE CTRIC HISx20.y'.» 6U CK HELS/ M’ J 

pLEEVt mAkCA6i- E^ 6 0 HELLERMA^ H30 x?5«»^. 8LACIC HELSTn 

! F SV T EgMIMAL j MOLEV 02-04- lg7S [ 2 

I BR EAKAW AY TEgMI tjA L STtaq M OLEX [oS- 30- OOOI | )6 

14 Pin DIL SOCKET IAStPALUX iICLI43'S3T ^ ( 




1 4 Pin oil socket 
1 16 PIN DIL SOCKET 
tpiMP TERMINAL 



; MOLEX 



OS- 30- 0001 
ICL I4 3-S3 T 
ICL I63-S6T 
4SO<5 - SL 



j^EW M3«e, mr>' S TEEL EDZJ-jCSK _ZN/PUTEb P<N 

.REWMi«8«»~ STEEL Poll- PAN ZN/PLAT£b GKN 



S££ SHEET S FOR LATEST ISSUE 




DESIGNATOR 


DAT RON 


description 


( 

principal 




PART No 




manufacturer 1 



MANUFACTUHtR'S 
PART No 




GI202I 


STANDOFf M3»(6 hex 5TE£Li 


HARWIN 


R6077- M3 


613005 


WASHEI? M3 INT/sHAKEPBCOF; 


ST <5-KN DISTRIBUTORS 


ZINC PUTEb 


1 6130 14 


washer M2 S INT/sHAK£PBOO(i 


[ST. 6KN OISTRtBUTORS 


ZINC PLATED 



615002 

fci SOOS 

fel70t0 

6170 I I 

620003 

62 000 5 

63 01 07 

620007 



NUT M3 PULL HEX STEE L- 

' NUT 3-4 8 UNO Fug HEX ST. 

■nylatch PLUN&ec HN3P oPoee piasM c.J pox ♦ sows 



jllNC PLATED 
jZINC P LA TED 
|HN3 P-32-4-l 
jHN 3<5--32-| 

H 2105 A 

FTE 15 P 20 _ 
‘/z HARD 
cao 



1N0 USiD 
! Per Assy 







Ri 


oo c. 1 0 ^ 


lOO.^ 


.1 -V 


- Be •. 


‘pi L.' ^ L A B 0 - 




3 


R 2 


c : 0 


0<. 5\ 


*1 A 




N't*.; 


C K 4 ti 




(?J 


; . 4 


lOCt 5% 


<: A 


6 ;^ 


Vitj;.N.AK:: 


_ ;.<:s 




R4 


O-L 


!OOK .5°. 


4 'A' 




M U Af\ C’ 


V ■^’’•.0 






C ^ ; : 02 


(1C 8 % 


' 4 vN- 


CAC*5o‘. 




r.cras 


2 




o o o s e. ! 


560P. 5/. 


/4 >s 


CAR ft ON 




c B ‘j 




R7 


000102 


Ik 5°i 


Va w 


carbon 


M OlL A fiD 


CC.’S 




«.<i 


0 0-.-)33)'? 


5 <5 8 ': 


'. -4 w 


oAcaoN 


N^uLLAer^ 


■' 




AMJ 


0 9 CO 1 7 


look > 7 2" 


«) ‘kife.r A’OftK 


BECKMAN 


4- ~ . *• 




Cl 


' S u C 5 


lO.i.’l' 20 % 




r>;P 


-.ARe>; 0 £ 


1 ... E- <-■ 


s 


C 2 


104025 


■f" flO o ^ 

fOC?f>F - e 


SOV 


CEP DISC 


S’lEMf.NS 


9 3 74 4 0 




C3 


.COO f> 


lOvF 20 % 




f O T 


..'N4irp .-arb.df. 


N.'Or 




C4 


ooo^ 


((Our 2 c*. 




DiP TA^T 


(.NI.3N CARfS..-:>fc 






C5 


S 0 C • Cr 


I^F 23% 


3'>V 


.■>(P 7AM 




- 




C 6 


i ^ C'O '■ 


Voo..F 20 % 


ASv 


DiA 


eN.-i-'.N ._-AR!Str.'fe 


k N . . ■ £i 




C; 


I0407S 


lOOoF SOIF 


CE(? DISC 


SIFMEMS 


837449 




C 8 


lOf 1 05 


lO^F Zb\ 


250V 


CEP Disc 


ITT 






cs 


. 02 fe B ■' 


.o'*. 


500V 


CJR 


Tr 


C. -C 




CIO 


1 02 1 O 1 


fOOpF iO% 


SOOV CE e .'>:SC 


ITT 


_ C D .' o 




CII 


• r 4 c 2 S 


ir.'v , •‘BOc 

iCo 1^* •' 70 


SOV'OERDfSC 


S . 6 N 1 fe N' S 


B3’44D 


-- 


C!Z 


IC402S 


lOOrtF rfo o 


50k CEP DISC 


Siemens 


S 3744 9 




CIS 


(0 4025 


,00 nf !|ri 


SOV CER DISC 


iJE.MENS 


83’M4 9 





ctriTGn 

■ OGl/lCe^. 



■.A 

V 



CI4 


I0402S 


IOC.“ 'ie» 50/ CER DSC. 


s e MS.N5 




CIS 


104025 


ICC-'' 5C7 .TER D.SC 




h ^ M 4 


C tCo 


I04C25 


. 13 :-.= % 507 CER. ; s: 


5;f Mr N'i 


B . 3 9 


01 


;04025 


IOOf.F ;|o“^ SOV CER Disc 


Sifc V£ \ -5 




Ml 


280086 


B(- D'RECriONAC SOS fRAM-SfR 


M 


,^4 “* f- 


MZ 


280086 


9 - DIRECT CNA. 3JS-^ANSC' 


M A 


i44."P 



N*>T hR 








'?» 2 83 datem 


SFf SHffT ? M'M LA'ISi I'.SaJI 








■‘'' %— - ' IC 6 ' ''> 0&5 ' 107.1 ' I'OS.' 


[H71 : : , 1 








I£tB ‘^ca AS%Y 


--L'’..i : , 1 

0 «'« 1 

f».o I 1 . i 


i i 






4G0‘^ ;4 



;» ski’.aujh 


ljAfRu% 


D£Si'-RlPnor. 


PHFNCtPAL 

VAhUPACTtjRtH 


MANU^ACTURER'S 
PART No 


No USED 
Per A$jy 


Mi 




f=iTTEO AT FI^AU ASSY 






— 


M4 




NOT USED 






— 


MS 




NOT USED 






— 




2800 24 


TCl-5TAT£ HE>r BUFP61? 


MOTOROLA 


MCI4S03 6CP 


1 


M7 




NOT USED 







- 


M-g 

M9 


2700 50 


HEX iNv'ecieC LS 


national. 


DM74LS04N 


1 


280064 


GPlA 


MOTOROLA 


MC 68488 P 


I 


MIO 


280068 


DUAL Pl?£C MfeTABLt M 7.6C 


MOTOROLA 


MC I4S3S &CP 


1 


Mil 


270055 

270055 


DUAL 4 )/P NAnO LS 


national 


DM74 LS 20N 


2 


M(2 


DUAL 4 i/P NAND LS 


NATIONAL 


DM74 LSZON 


- 


Mf3 


210051 


DUAL 4 l/P AND LS 


NATIONAL- iDM74LS2IN 


i 












■ • 












01 


feOSlOa 
605 002- 


24 WAY Dll_ SOCKET &OLD 


C A 


CA- S.-L5 lOSD 


1 


JZ 


IGj^VAY oil, LPW PROFILE 5KT 


Jermyn oR antifersnce 


A53-200i/y OB ICKI-E.3-S3 


1 


03 


S73I20/C 

605051 


WAY AP/3M CABLE ASSV 
4 tVAY POLARISED socket 


OATRON 




1 


04 


MoLey 


('22-Oi'-204S) 6471-4-1 


1 














-to 0379/1 


LVIR£/’TeeN''INAL ASSY 
PcB 






2 




4 f 0 "S S - 4 A 






1 




54-000 2 


22SW6- 6Tc WIRE 




1 A/R 




590004 

G OSO 60 


SLEEYE - PTFE 


hellermann electric 


FEIO 


a/r 




, 14 WAY DIL- SOCKET 


ASTRALUY OB OERMVN 


IOL-145- S3T 


4 








1 


7 datron 


1 

KO I 



I06l/l065/l07l/l08l 

lEEt PCB ASSY. 



400427_j4_«^__^ 



•){ r.r 'AtJ" lO*. 



F>RINCIPAl. 



IMANlJf ACTU«L«'S 
PART ho 



60S06I 


leviyAv 


DiL Socket 


Astralux oa uermvn 


ICL- 163 -SfeT 


6050 SO 


40 PIM 


DlL LOW prof'skt 


AUtjAT 


340 - A059U 










60S064 


24 Pin 


OIL SOCKET 


Auoat 


324- A039 D 


605056 


CRIMP 




MOLtX 


; L50<2 - tl 










j 


606005 


CLIP FOR 605002 


ANTiFEREKCE 


RC-74 



rer>T PO/‘TT T£«MFNAi- 
SfU«:c>Nfc f?u6Se<? C(:3MP0uND 



M ICftoVAC 

/?s 



C30 

S55- 5&8 



|Nt> US£0 
Ptf Assv 



(S20OC7 

3OO004- 



Rl 




hiOT 


USED 












— 




R 2 




40T 


USED 












— 




KS 


000 4 73 


47k 


1 

0 ^ 


'/ 4 W 


CAE 80 M 


MUUACD 


CRZS 




4__ 




R4 


000223 


22 k 


'/ 4 W 


CARSON 


MULLARD 


CR25 




2 




RS 


oaoo4s - 2 


5kS 


•OI°4 


31.J,*. 


M FOIL 


VISHAY 


see D& 3 - 




4 




R 6 


000152 


IkS 


5% 


'/ 4 IA/ 


CARBON 


MULLARD 


CR2S 




1 




P7 


000473 


47k 


5'/, 


'/4 IV 


CARBON' 


MULLARD 


CP25 




- 




R 8 


000473 


47k 


5% 


',' 4 IV 


CARBON 


MULLARD 


CR25 




- 




R9 


0001 03 


lOk 


Sf.’" 


'/ 4 IV 


CARBON 


MULLARD 


CP2S 




9 




RIO 


000333 


33k 


5?/. 


V+W 


CARSON 


MULLARD 


CR25 




a 




Rll 


OOOIOS 


IM 


sy. 


'/aw 


CARBON 


MULLARD 


CR2S 




~7 




RIZ 


000103 


lOlc 




'/aw 


CARBON 


MULLARD 


CR25 




— 




RIJ 


000 ISS 


IMS 


5-i 


'/aw 


C A ebon 


MULLARD 


CR25 




_! 




R/4 


OOOIOS 


IM 


5,^ 

sv. 


'/ 41 V 


CACBON 


MULLARD 


CK25 




— 




Pis 


000333 


33k 


</aw 


CARBON 


MULLARD 


CR25 




- 


- 


Ric 




NOT 


USED 












* — 




RI7 




^J 0 ^ 


U5ED 












- 




RI2 




NOT 


OSEO 












— 




Rl9 

RZo 

R 2 I 




NOT 


USED 












— 




000223._ 

000102 


22 k 


sV, 


'/aw 


CARBON 


MULLARD 


CC25 








Ik 


5?: 


'/aw 


CARSON 


MULLARD 


CC2S 




3 




R 22 


000473 

j 000 10 I 


47k 


sr; 

5 /. 


'/aw 


CARBON 


MULLARD 


CC25 




- 




R23 


lOOE 


‘/aw 


CARBON 


MULLARD 


CP2S 


' 


G 




•luns CiCCUir PIACGAM = 430552 












.•-1 


datrm .... 




— , 




CHE.CK PEOCEDVee ' 4G>0 55 2 
CHECK LIST * 470 552 

;mi II ,> 1 A t i sf issui 












5.7 83 




! 


SI ( 












IL— 


1(^1 A AC PCB ASSY 
1062 OPTION 12 






~T"i 2 ’ a T 5 ' 










■■■■’I : 


“ uOG- 




* _ 


ltfista»ntto/noi 1601 [ 1824 ] _ 
Ii3.3«4 1 ^3 24 1 85: 

1 y I tf-i— 












.. : 
■; 15-p 






1 






, 1 


A. t • .. . 


4CXD552 


^2 ' • 


,?o_ 



:.i 


Ti.K 


I ‘-7 if. 


: ! .1 '4 










V.V, « .V ‘ 


i N.- 








I'A-J M., 










V7.‘. '» A; ’ .kif :• 








P24 




000 562. 


5k£ 


5*4 


',/4 IV CARSOJJ 


MULLARD 


CSt2S 




3 


Res 




0001 22 


Ik2 




V+vV 


CAR&OM _ 


MULLARD 


CR25 




1 


R26 




000 102 


,1k 


Sr'yy 


74 w 


CARBON 


MULLARD 


CC2S 







R27 






FSV 














1 


R28 




29002(k, 


RMS 
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